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ABSTRACT 
Enrollment in vocational studies is declining, as is the health status of youth 
(ages 2-17) in the United States. Increased technology and social media use has led 
to a surplus of health and nutrition misinformation, often targeted at youth. High-
school nutrition education is typically integrated into the vocational field of Family 
and Consumer Sciences (FCS). Educators report a desire to implement nutrition 
interventions but lack the necessary self-efficacy. Because attitudes and behaviors of 
nutrition educators directly influence their students, educators need rigorous, 
experiential training to engage students in research-based nutrition education.   
Educators: A curriculum (Nutrition Nuggets) was developed using 
Experiential Learning Theory (ELT). Hybrid training was offered to Iowa FCS 
educators for professional development (PD). Upon completing training, educators 
could implement the lessons for additional PD credit. To evaluate this training, 
educators completed surveys [pre-/post-training (n=24)]; post-implementation 
(n=10], which addressed nutrition self-efficacy, cooking attitudes and skills, eating 
competence, and nutrition-related perceptions. 
Students: To evaluate the impact of Nutrition Nuggets on students, students 
in classrooms of educators implementing the lessons completed surveys similar to 
educators [pre-/post-participation (n=111)], with the addition of items regarding 
parental and peer support for healthy eating, and healthy-eating self-efficacy.  
Educators: Significant improvement in contextual skills was observed for the 
training group (p=0.04). Cooking attitudes and all five eating competence scores 
significantly improved for the implementation group (p<0.05). Change scores for 
 vii 
overall eating competence, eating attitudes, food acceptance and contextual skills 
were significantly greater post-implementation (p<0.05), indicating implementation 
(ELT) provided greater impact than training alone.  
Students: No significant changes in outcome measures were observed from 
pre- to post-participation. Greater healthy-eating efficacy was observed in subjects 
with greater eating competence (p<0.05) and internal regulation (p<0.05). A 
consistent decrease in all five eating competence scores was observed post-
participation for minority subjects. Topic opinions regarding safety of genetically 
modified foods (p<0.01), healthiness of organic foods (p=0.10), knowledge of food 
safety principles (p=0.01), and knowledge of types and sources of fats (p<0.01) 
improved post-participation. 
 
Educators: ELT should be used as a model for PD programming. 
Students: Nutrition education interventions need to be culturally sensitive. 
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CHAPTER 1: INTRODUCTION 
Background 
Nearly one-third of youth (ages 2-19 years) in the United States are obese. 
(BMI>95th percentile)(Centers for Disease Control and Prevention, 2017b; National 
Center for Health Statistics, 2017a) Moreover, nearly one-third of overweight 
(BMI>85th percentile) and obese youth have metabolic syndrome, (Aguilar, Bhuket, 
Torres, Liu, & Wong, 2015) which increases their risk for other comorbidities later 
in life. (Tryggestad & Willi, 2015) Many nutrition and health interventions take 
place in schools, where youth spend most of their time. (Bureau of Labor Statistics, 
2016) Both of these facts are important, as research indicates habits formed during 
early years are maintained throughout life. (Nicklaus & Remy, 2013) 
Nutrition education is typically delivered in the FCS classroom, which covers 
topics directly related to daily living such as personal and family finance, cooking 
and sewing, parenting, conflict management, and other 21st century skills. (Nickols 
et al., 2009) Subject-matter is delivered in a tactile manner, thus increasing student 
engagement and information retention, as well as lending itself for use of 
Experiential Learning Theory (ELT). Additionally, experiential learning, or active 
learning, activities have been shown to increase retention of students in science, 
technology, engineering and math (STEM) fields of study. (Scogin, Kruger, Jekkals, & 
Steinfeldt, 2017) STEM education often dovetails with vocational studies, and has 
also experienced declining enrollment. (Couch & Alexander, 2009; Lowell, Salzman, 
Bernstein, & Henderson, 2009; Rev, 2015) 
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 Educators in the state of Iowa are required to earn six credits of professional 
development (PD) or continuing education every five years to maintain their 
licensure. PD opportunities are offered by geographic region across the state and 
vary greatly by topic and delivery method. (Iowa Area Education Agencies, 2017a, 
2017e) Unfortunately, an exceptionally small percentage of available PD 
opportunities are related to “health and physical education”, which may or may not 
include nutrition education. (Iowa Area Education Agencies, 2017d) This is 
concerning for FCS and other nutrition educators. Furthermore, nutrition educators 
have reported they are interested in implementing nutrition interventions within 
their classrooms, but lack the skills or materials. (Sharma et al., 2013) There is a 
need for improved training and implementation materials for nutrition educators. 
Adequately preparing these educators to address the health-related topics and 
concerns of today’s youth is critical to addressing their health status. 
 
Objectives, Purpose and Specific Aims 
Objectives: The goal of this project is to develop an experiential-learning-
based nutrition education curriculum, to train FCS educators on the curriculum, to 
implement the curriculum in high-school FCS classrooms and to evaluate the impact 
of the curriculum on educators and their students. The curriculum will be topic-
based using ELT. The efficacy of the curriculum will be examined utilizing 
instructor and student feedback including nutrition self-efficacy, cooking 
skills and attitudes, eating competence, eating attitudes, food acceptance, 
internal regulation, contextual skills, healthy eating efficacy, peer and 
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parental support for health eating behaviors, and knowledge and perceptions 
of current hot topics in nutrition. 
 
Purpose: The proposed research will provide nutrition and health educators 
with relevant, topic-based training, enabling them to increase enrollment in 
vocational studies as well as prepare their students to enter into the field of food 
science and human nutrition. This research will also provide students with active, 
hands-on learning and synthesis activities enabling them to engage with the 
material, encouraging retention and sustained behavior change.  
 
Specific Aim for Educators: develop a hybrid, experiential-learning 
curriculum using research-based scientific research related to popular public health 
topics to be used as a professional development training opportunity and 
subsequent teaching material. We hypothesize that participation will increase 
knowledge of nutrition and health information, improve self-efficacy in making 
health-related decisions and behaviors, and increase eating competence (specifically 
contextual skills). 
 
Specific Aim for Students: provide and evaluate the impact of a research-
based, experiential nutrition education curriculum on junior-high and high-school 
students. We hypothesize participation will increase knowledge of and interest in 
current hot topics in nutrition, and encourage behavior change through increased 
healthy eating self-efficacy, eating competence, and contextual skills.  
 4 
Thesis Organization 
This thesis will first discuss, in detail, a review of literature regarding the 
current health status of youth, nutrition education and interventions in schools, 
continuing education and professional development for educators, and evaluating 
instructional strategies. Following this review is a description of methods employed 
throughout the two individual projects, which are presented in the subsequent two 
manuscripts. Final conclusions are then discussed, followed by a comprehensive list 
of references. Lastly, the thesis will close with detailed appendices. 
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CHAPTER 2: REVIEW OF LITERATURE 
Current State of Youth 
Health Status 
For the first time, the current generation (“generation Y” or “the millennials”) 
has been predicted to live shorter lives than their parents’ previous generation 
(“generation X” or “the baby boomers”) (Fontaine, 2003; Olshansky et al., 2005; U.S. 
Department of Health and Human Services, 2001). In the United States 
approximately 21% of youth, ages 12-19, are obese; a number projected to increase  
about 2% each year (Centers for Disease Control and Prevention, 2017b; National 
Center for Health Statistics, 2017a). The literature related to health outcomes and 
deleterious effects of obesity across all ages is extensive. For instance, it has 
consistently been shown that habits formed during adolescence extend into 
adulthood. (Nicklaus & Remy, 2013) Unhealthy eating habits and behaviors 
developed during adolescence result in conditions such as obesity and metabolic 
syndrome, leading to secondary medical conditions and medical expenditures. 
(Shrestha et al., 2017a) In adults, obesity has been consistently shown to increase 
risk for developing many secondary conditions, such as hypertension and 
dyslipidemia, which are components of metabolic syndrome. Metabolic syndrome is 
diagnosed by the presence of three or more metabolic risk factors, including 
abdominal obesity, elevated triglycerides, low high-density lipoprotein (HDL) levels, 
high blood pressure, and elevated fasting blood glucose. (Johnson et al., 2009) The 
presence of metabolic syndrome increases risk for morbid diseases such as such as 
heart disease, stroke, diabetes, kidney disease and others. (Aguilar et al., 2015) This 
 6 
is of concern as heart disease remains the leading cause of death for both male and 
female adults of all races. (National Center for Health Statistics, 2017a)  
It has been estimated over 30% of overweight and obese youth have 
metabolic syndrome. (Aguilar et al., 2015; De Ferranti et al., 2004) Prevalence of 
metabolic syndrome continues to increase for all ages in the United States. (Aguilar 
et al., 2015) Subsequently, the number of new cases of diabetes keeps increasing as 
well.(Venkat Narayan, 2016; Viner, White, & Christie, 2017) The exact number of 
cases of youth with diabetes (under 18 years of age) is unclear as most individuals 
are undiagnosed. However, the Centers for Disease Control and Prevention (CDC) 
released the 2017 National Diabetes Statistics Report, which estimates 132,000 
individuals under 18 years of age have been diagnosed with diabetes. This accounts 
for 0.18% of the U.S. population under 18 years of age. (Centers for Disease Control 
and Prevention, 2017a)  
As prevalence of obesity, metabolic syndrome and diabetes increases, so will 
the progression of subsequent secondary conditions. Affected youth will likely face 
microvascular complications such as retinopathy, nephropathy and neuropathy as 
well as macrovascular complications such as coronary artery disease. (Linder, 
Fradkin, & Rodgers, 2013) Complications from obesity, metabolic syndrome and 
diabetes progress more rapidly in youth than adults, as well as increase in severity, 
resulting in longer duration of disease management and higher healthcare costs. 
(Shrestha et al., 2017b; Tryggestad & Willi, 2015) This is largely due to the 
developmental changes that occur during puberty and into young adulthood, such 
as changes in blood lipid profiles, (Moran et al., 2008) transient changes in insulin 
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sensitivity and other metabolic hormone concentrations, (Hannon, Janosky, & 
Arslanian, 2006; Linder et al., 2013) and lifestyle changes. (Weiss, Bremer, & Lustig, 
2013) To examine and monitor treatment opportunities for youth with T2DM, the 
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) funded 
the Treatment Options for type 2 Diabetes in Adolescents and Youth (TODAY) study. 
Findings from the TODAY study, suggest youth at risk for developing diabetes will 
develop microvascular and cardiovascular diseases within the next one to two 
decades, presenting a major public health issue. (Diabetes In Control, n.d.) 
The literature on the positive relationship between a healthy and active 
lifestyle and positive health outcomes is unanimous and substantial. A few of these 
outcomes include improved academic performance, mental health, emotional 
development, and development of interpersonal skills. (Ramstetter, Murray, & 
Garner, 2010; Roberts, Freed, & McCarthy, 2010; W. Strong, Rm, Blimkie, & 
Dishman, 2005) Similarly, there are extensive data regarding the relationship 
between poor diet/inactive lifestyle and poor health outcomes, such as T2DM, 
cardiovascular disease, renal disease and hypertension. (Dietary Guidelines 
Advisory Committee, 2015; International Food Information Council Foundation, 
2015; Mark & Janssen, 2008; National Center for Health Statistics, 2017b; 
Ramstetter et al., 2010; Roberts et al., 2010; W. Strong et al., 2005; Viner et al., 2017) 
An overall conclusion is youth weight gain is inversely correlated with physical 
activity. (Fakhouri et al., 2014) For example, Roberts and others estimated nearly 
two-thirds of youth do not participate in physical activity outside of school hours; 
this was associated with higher body mass index (BMI) and poorer test scores. 
 8 
(Roberts et al., 2010) The prevalence of physical inactivity is a serious issue; 
however this is an opportunity to introduce nutrition and healthy lifestyles 
education through provision of physically active lessons to increase awareness of 
the impact of physical activity on health while simultaneously increasing physical 
activity. (Eriksson, Kajantie, Lampl, & Osmond, 2015; Mark & Janssen, 2008; U.S. 
Department of Health and Human Services, 2001) While research indicates 
knowledge alone does not predict behavior change, (Brug, 2009; Brug, Oenema, & 
Ferreira, 2005; Ortega, Ruiz, & Sjostrom, 2007) experiential or active-learning 
activities may be effective in increasing physical activity outcomes. (Edwards & 
Edwards, 2015; Norris, Shelton, Dunsmuir, Duke-Williams, & Stamatakis, 2015) 
In 2008, the Department of Health and Human Services (DHHS) released the 
first Physical Activity Guidelines. These guidelines suggest youth should participate 
in 60 minutes or more of physical activity. This physical activity should be 
moderate- to vigorous-intensity and include muscle-strengthening and bone-
strengthening activity at least three days per week. (U.S. Department of Health and 
Human Services, 2008) Using data from the Youth Risk Behavior Surveillance 
system (YRBS), the National Center for Health Statistics (NCHS) reported 73% of 
students are not active for at least 60 minutes per day. (Centers for Disease Control 
and Prevention, 2015; Kann et al., 2016; National Center for Health Statistics, 
2017b) Similarly, in June 2017, The Bureau of Labor Statistics reported in their 
Annual Time Use Survey that youth participate in only 20 minutes per day of 
recreational sports or exercise. (Bureau of Labor Statistics, 2016) This is 
troublesome as it is substantially lower than the Physical Activity Guidelines.  
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 In addition to sub-optimal physical activity, studies have shown that despite 
the slight, but steady, increase in healthy eating index (HEI) scores and overall 
health status and over the last two decades, these parameters continue to remain 
well below the target.  Despite improvements resulting from nutrition assistance 
programs [i.e., National School Breakfast and Lunch Programs, Supplemental 
Nutrition Assistance Program (SNAP) and SNAP-Education, etc.], HEI scores remain 
even lower for vulnerable populations. (Gu & Tucker, 2017)   
One of many important factors affecting dietary and lifestyle behaviors is the 
increase in dependency on technology; an issue that has been growing in severity 
for decades. (Roberts et al., 2010) Technology use and screen time can negatively 
impact health without changing physical activity. By increasing screen time, 
participants may have spent more time being sedentary, but this does not 
necessarily cause a decrease in time participating in routine physical activities. 
(Mark & Janssen, 2008) This led researchers to conclude increased technology use 
affects health in two ways: 1) increased dietary intake via mindless eating of snacks 
and/or consumption of sugar-sweetened beverages, (Mark & Janssen, 2008; Vilaro, 
Barnett, Watson, Merten, & Mathews, 2017) and 2) increased sedentary time 
promoting weight gain and risk of developing metabolic syndrome. Other research 
suggests technology use may not impact physical activity, rather physical activity 
might influence technology use, time spent partaking in sedentary behaviors, and 
ultimately weight gain. (Santaliestra-Pasías et al., 2012) These conclusions have 
created a dichotomous view for developing youth behavior interventions.  
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The mechanism by which technology and physical activity are related is still 
unclear, as well as how changes in physical activity affect sedentary time and weight 
gain, or vice versa. However, most researchers agree that physical activity behaviors 
extend from childhood into adulthood, (Telama et al., 2005, 2014; U.S. Department 
of Health and Human Services, 2001) physical activity decreases with age, (Bradley, 
Houts, Mcritchie, & Brien, 2008) decreased physical activity is a risk factor for many 
serious health conditions, (Speakman & Selman, 2003; W. B. Strong et al., 2005) and 
finally these risks are highest for youth. (Marshall, Biddle, Gorely, Cameron, & 
Murdey, 2004; U.S. Department of Health and Human Services, 2001) In fact, the 
severity of physical inactivity has increased so much over the last several decades 
that in the 1996 Report of the Surgeon General, physical inactivity was declared as a 
major public health concern as it increases “the national burden of unnecessary 
illness and premature death”. (United States Department of Health and Human 
Services, 1996) In 2001, this was reiterated in the Surgeon General’s Call to Action 
to Prevent and Decrease Overweight and Obesity. (U.S. Department of Health and 
Human Services, 2001, 2002) 
 
Current Interventions 
Whether separately or in some combination, nutrition education 
interventions primarily focus on two areas: diet and lifestyle. Despite various 
significant findings, it is generally accepted that regardless of knowledge of proper 
diet or lifestyle behaviors, knowledge does not necessarily predicate compliance. 
People know what they should eat and that they should be participating in regular 
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physical activity. There is a lapse in application of knowledge, which is a major 
concern for educators of all disciplines, particularly those in healthcare. Barriers to 
behavior change are numerous and complex, such as income status, food availability 
and accessibility, food preparation knowledge and skills, culture and tradition and 
other socio-ecological factors. As the population increases, and chronic disease 
along with it, practitioners and educators need to address these barriers in order to 
bridge the gap between knowing and doing.  
 
Healthy lifestyles education 
Health-education interventions are typically either behavior-based or focus 
on enhancing different levels and types of literacy.(Dudley, Cotton, & Peralta, 2015) 
For example, ELT is a process of learning incorporating both concrete and reflective 
(subjective and objective) experiences to facilitate learning and behavior change in a 
manner that promotes life-long learning ability and adaptability to changes in those 
experiences and reflections (Kolb, 1984). The intent of this methodology is to enable 
learners to develop skills and abilities they will continue to cultivate throughout 
their lives. A few of these skills include critical thinking, problem solving, team 
work, assessing credibility of information, leadership and time management, all of 
which can be incorporated into a nutrition education curriculum. 
Health education to prevent less than desirable dietary patterns and 
inadequate physical activity were among the objectives set forth in the Healthy 
People 2020 report to increase educational and community-based programs.  
Unfortunately, 19% of the 90 measurable objectives for increasing educational 
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programs have been ranked as “getting worse” and another 18% as “little or no 
change”. (Healthy People 2020, 2017) A few of these objectives include providing 
health education: in all priority areas; to prevent unhealthy dietary patterns; to 
prevent inadequate physical activity; on hand hygiene; on the need for health 
screenings and checkups; to address skills in advocating for health and health-
enhancing behaviors; to address skills in accessing health-promoting products and 
services; and to address skills in goal-setting to enhance health. 
Due to the expansive growth and integration of digital media, the use of 
technology in educational practices is gaining interest. This is referred to as mobile 
learning, whereby learners use mobile devices, such as laptops, tablets and 
smartphones, to access digital content. Instead of resisting dependency on 
technology, utilizing it to optimize participation and retention in educational 
interventions appears to be an ideal strategy. This is a particularly attractive 
approach for reaching youth, as they are the most dependent on technology and 
digital media. (Madden, Lenhart, & Cortesi, 2013)  
 
Health Literacy 
Literacy is the ability to read and write, as well as think critically and apply 
information. (Merriam-Webster, 2018) Literacy related to health information is 
called ‘health literacy’, and is further defined as the degree to which individuals can 
gather, interpret and apply information when making health-related decisions. 
(Office of Disease Prevention and Health Promotion, 2008) The ability to read, write, 
and interpret health and science information accessed through digital media is 
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referred to as eHealth literacy. (Norman & Skinner, 2006b, 2006a) Adequate eHealth 
literacy has become increasingly necessary since the early 2000’s when internet 
users began to turn to the web as their primary search method for health 
information. (Borzekowski & Rickert, 2001; Kim & Syn, 2014; Skopelja et al., 2017) 
The evolution of technology into a critical component of lifestyle has caused eHealth 
literacy to gain attention and popularity. (Kim & Syn, 2014) However, there is a 
divide between what is available and accessible, and what is understandable and 
usable. (Norman & Skinner, 2006b) Thus, whether or not technology can be 
successfully leveraged in a health-related educational setting was a primary tenet 
for this research.  
Research has shown youth possess relatively low levels of health literacy, 
both on- and offline. Not only are they unable to locate accurate, rudimentary health 
information, they are inept at interpreting and applying it. These studies have 
shown low levels of health literacy are linked to negative health outcomes, (Baker, 
2007; Skopelja et al., 2017; Vamos & Schlueter, 2016) while higher literacy can 
improve health outcomes later in life. (Heuberger & Ivanitskaya, 2011) Despite their 
eagerness to advance their independence, youth are ill-equipped to make informed 
health-related decisions. Misinformed youth become misinformed adults. It is 
imperative to not only improve overall health literacy in youth, but to acclimate 
them to the shift towards eHealth by educating them on how to effectively use the 
wealth of digital resources and information at their disposal.  
During adolescence, youth mature and begin to take control of their own 
decisions. The transition from adolescence into adulthood is a critical period 
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whereby individuals begin to establish their own routines and opinions that extend 
into adulthood. (Kim & Syn, 2014) Youth are vulnerable during this period as many 
health-related risk behaviors, such as learning to drive, tobacco and alcohol use, are 
experienced for the first time. Youth are also prone to impulsive behaviors and 
easily influenced through peers, their environment, digital media and many other 
factors. (Kim & Syn, 2014; Stanton, Green, & Fries, 2013) It is imperative that 
technology be implemented in a manner conducive to promoting access to, and 
interpretation of evidence-based information. (Long & Stevens, 2004) 
 
Technology and Sources of Healthy Literacy 
Americans report television as their main source of news, followed by 
internet/online sources, which is likely due to the increase in utilization of and 
familiarity with digital media. (“Americans Increasingly Turn to Specific Sources for 
News | Gallup,” 2016) Digital media has become the primary method of 
communication for Americans. Texting, smartphones, computers, and overall usage 
is inversely related to age. (Newport, 2014) The advantages of seeking information 
via digital media include the speed, ease of access, cost, breadth of accessible 
material and the sense of anonymity, to name a few. It is easier and faster to 
independently search online for information than it is to speak face-to-face. The 
main disadvantages of digital media are the same as the advantages. (Ayoob, Duyff, 
& Quagliani, 2002) Utilization of the internet via digital media makes 
communication and content overly accessible, creating a formidable vector for 
misinformation. (Heuberger & Ivanitskaya, 2011; Kim & Syn, 2014; Tubaishat & 
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Habiballah, 2016) The digital interface provides any person the ability to claim 
“expertise” without having to interact face-to-face or substantiate their credentials. 
Consequently, misinformation propagates quickly and is very difficult to eradicate. 
The amount of false and misleading information on the internet is vast and 
prevents consumers from developing adequate eHealth literacy, especially 
youth.(Kim & Syn, 2014; Skopelja et al., 2017) Developing health and eHealth 
literacy is quite challenging, especially when publishers encourage their writers to 
be bold and openly admit the material they publish is often inaccurate. One such 
publisher went on to say what they publish will often be wrong, but they aren’t paid 
to be accurate or reserved; consumers must decide whether to repute for 
themselves, and if they didn’t like it they wouldn’t buy it. (Murphy, 2015) This 
cavalier style of reporting is nearly impossible for educators to overcome.   
Another confounding factor is the tendency for scientific findings to oscillate 
between conclusions. For example, the recently accepted understanding that dietary 
cholesterol does not affect blood cholesterol. This disjointed influx of information 
requires consumers to piece it all together. While a scientist understands 
conclusions can be based only on the current body of knowledge, and no discoveries 
are concrete, the layperson may not understand the complexity or dynamism of 
attempting to form such conclusions. Therefore, the primary source of 
misinformation is arguably scientific jargon, which is incomprehensible for those 
outside the specific discipline. (Rowe & Alexander, 2013)  
This sort of misinformation, or rather misunderstanding, is largely 
unavoidable. Yet, it creates distrust of experts. Regardless of the cause, 
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misinformation delivers grave consequences particularly concerning nutrition, 
health and wellness. Nutritional science is always changing as new discoveries are 
made, which oftentimes makes scientific advancement seem irresolute. To uphold 
the integrity of all sciences and to maintain trust with the lay population, it is the 
duty of scientists to make sure their accounts are appropriately expressed, recorded 
and interpreted.  
 
Health and Nutrition Education in Schools 
In the U.S., educators must adhere to both national and state education 
standards for their discipline. The federal government has little control over 
education as outlined in the Tenth Amendment, which reserves powers to the 
individual states. Thus, the majority of education policy is determined at the state 
and local level. (U.S. Department of Education, n.d.) In Iowa, FCS educators follow 
the National FCS Standards set forth by the National Association of State 
Administrators of Family and Consumer Sciences (NASAFACS); (National 
Association of State Administrators of Family and Consumer Sciences, 2018) and the 
Health Literacy standards, (Kay, Skills, Framework, & Learning, 2007) which are a 
subset of the 21st Century Skills Standards in the Iowa Core, (Iowa Department of 
Education, n.d.) set forth by the Iowa Department of Education.  
There are 16 Areas of Study outlined in the NASAFACS National Standards. 
(National Association of State Administrators of Family and Consumer Sciences, 
2018) Of these 16, this paper addresses three major Areas of Study and one minor 
Area of Study. The relevant major Areas of Study for this paper include: Food 
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Production and Services; Food Science, Dietetics and Nutrition; and Nutrition and 
Wellness. The minor relevant Area of Study is Consumer Services. Each of these 
Areas of Study is comprised of distinct components: 1) comprehensive standards; 2) 
content standards; 3) competencies; and 4) process questions. A detailed list of 
components, including standards addressed in this paper, appear in APPENDIX B. 
The National Standards indicate the standards are outcomes, thus items or 
abilities expected to be completed or achieved upon completion of the program or 
curriculum/a. At the local or state level, curriculum should be created to assess 
student achievement of these standards/outcomes. Additionally, the National 
Standards are organized by Areas of Study, not by courses or sequences. Therefore, 
educators should combine content from multiple Areas of Study when developing 
curriculum to incorporate elements from other relevant pathways. (National 
Association of State Administrators of Family and Consumer Sciences, 2018)    
The comprehensive standard for the Nutrition and Wellness National 
Standard (2018) is “demonstrate nutrition and wellness practices that enhance 
individual and family well-being”. To achieve this, there are five content standards: 
1. Analyze factors that influence nutrition and wellness practices across the 
lifespan 
2. Examine the nutritional needs of individuals and families in relation to 
health and wellness across the life span 
3. Demonstrate ability to acquire, handle and use foods to meet nutrition 
and wellness needs of individuals and families across the life span 
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4. Evaluate factors that affect food safety from production through 
consumption 
5. Evaluate the influence of science and technology on food, nutrition and 
wellness 
It is noteworthy that each of the content standards begin with verbs indicating high-
order cognition. Typically, each content standard has four to five competencies 
consisting of lower-order thinking verbs, such as apply, describe and explain.  
A key aspect of the NASAFACS National Standards is the Process Framework. 
The Process Framework enables educators to develop curricula in an organized, 
standardized matter. For example, Process Questions help define the framework by 
offering students an additional opportunity to engage with the material and reflect 
on content and experiences with the curriculum. Each of the Areas of Study has 
Process Questions addressing four domains: thinking, communication, leadership 
and management. An example of a “thinking” process question for the Nutrition and 
Wellness Area of Study is “What impact does social influence have on food choices?” 
A complete list of the process questions can be found in APPENDIX C.   
The Iowa Core (Iowa Department of Education, n.d.) standards are similar to 
the NASAFACS National Standards as both are outcome-based. The Iowa Core 
standards are grouped by subject, such as mathematics, science, social studies, 
health education, etc. Within each subject, the Iowa Core standards are further 
divided by grade level: K-5, 6-8, and 9-12. Topics related specifically to nutrition and 
health are under the category of Health Literacy, which is in the larger topic of 21st 
Century Skills. (Kay et al., 2007) 
 19 
Similar to the NASAFACS National Standards, the Iowa Core Health Literacy 
Standards are comprised of a collection of “essential concepts and/or skills”, each of 
which is comprised of two sub-standards and further competencies for achieving 
the sub-standards. An example of the essential concepts and/or skills for Health 
Literacy for grades 9-12 are listed below. An example of a sub-standard and 
competencies are shown for the third essential competency/skill:  
1. Apply critical literacy/thinking skills related to personal, family and 
community wellness 
2. Use media literacy skills to analyze media and other influences to 
effectively manage health risk situations and advocate for self and others 
3. Demonstrate behaviors that foster healthy, active lifestyles for 
individuals and the benefit of society 
a. Achieve and maintain health-enhancing level of physical activity 
i. Assess and monitor current physical health to meet fitness 
goals 
ii. Engage in activities to maintain appropriate levels of 
cardiovascular endurance, muscular, strength/flexibility 
and body composition 
A complete list of the Iowa Core Health Literacy Standards appears in APPENDIX D. 
 
Continuing Education/Professional Development 
Iowa’s Area Education Agencies (AEAs) provide various services for schools 
across the state to improve all aspects of the learning process and environment for 
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students. For example, Iowa’s AEAs may provide behavior consultants or 
occupational therapists for school requiring help with behavioral or physical 
classroom management. Iowa’s AEAs also provide opportunities for continuing 
education, leadership training and professional development. (Iowa Area Education 
Agencies, 2017a) There are nine AEAs spanning the state of Iowa, as seen in Figure 
1. (Iowa Department of Education, 2017)  
 
Continuing education, PD and licensure opportunities for Iowa educators are 
offered through each individual AEA. Many programs are available via the AEA 
Professional Development (PD) Online catalog, which provides information for PD 
opportunities within each AEA as well as opportunities available online. Educators 
are required to attend/register for PD within their AEA; however, if the opportunity 
is available online, educators can register outside their AEA depending on the 
Figure 1: Iowa’s Area Education Agency regions (Iowa Department of Education, 2017) 
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opportunity. During the 2017-2018 school year, individual AEA programs were fully 
aggregated into a statewide system in order to increase availability and accessibility. 
(Iowa Area Education Agencies, 2017c)  
A recent search of online PD opportunities offered through the AEA PD 
Online catalog for the 2017-2018 school year was conducted. For the August-
December 2017 semester there were zero opportunities available for 
career/technical/vocational or nutrition/health education out of 184 total 
opportunities. (Litchfield, unpublished, 2017) In December 2017, the AEA PD Online 
catalog offered 54 options for PD opportunities for the remainder of the spring 
semester, January-May 2018, (Iowa Area Education Agencies, 2017b) and accounted 
for 9% of the overall options offered in the state of Iowa. A search for PD 
opportunities specifically related to STEM, FCS, and/or health and nutrition offered 
within the Heartland AEA (Dec 2017 through June 2018) was conducted. The search 
returned minimal results, indicating educators in these areas are required to fulfill 
their PD requirements through opportunities related to classroom management 
rather than content area. These results are summarized in Figure 2 on the next page. 
(Iowa Area Education Agencies, 2017d)   
There are other options outside the AEA for STEM educators. In 2011, the 
Iowa Governor’s STEM Advisory Council was established. Since then, substantial 
resources have been allocated towards STEM promoting and improving STEM 
education and PD resources for educators. (Iowa Governer’s STEM Advisory 
Council, 2017) For example, the University of Iowa organized a PD program called 
STEM Innovator for Iowa educators. The Stem Innovator program promotes rigorous 
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skill development in critical thinking, entrepreneurship, product/equipment 
development, teamwork, etc. to equip educators with applied 21st century skills to 
solve real-world problems. Projects developed through STEM innovators have 
reached an estimated 27,000 students. (University of Iowa, 2017)  
 
Experiential Learning Theory 
There are a number of theories that describe processes or strategies to 
positively influence education, cognitive development and behavior change.  Some 
of these include: Stages of Change (Prochaska, 1977), Experiential Learning (Kolb, 
1974), and Social Learning Theory (Bandura, 1977). For each theory, the desired 
goal was “learning” and behavior change. Discussing each of the theories in detail is 
Figure 2: Professional development opportunities offered through the Heartland Area Education 
Agency during the 2017-2018 school year  
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beyond the scope of this paper; however, there is a commonality among behavioral 
learning theories or models such as constructivism (Vygotsky, 1978), pragmatism 
(James, Dewey and Pierce, 1870), the socio-ecological model of behavior change 
(Bronfenbrenner, 1970) and the health belief model (1950). In each, there is an 
emphasis on action, or hands-on activity and the effect of discovery on learning and 
behavior change. The most pervasive and arguably the most successful theory, 
experiential learning theory, presents a new perspective on learning including 
discovery and observation, objectivity and subjectivity, nature and nurture.  
  Kolb (1984) presents ELT as a cycle of four phases: concrete experience 
(CE), reflective observation (RO), abstract conceptualization (AC), and active 
experimentation (AE) (see Figure 3). Learners first immerse themselves completely 
and objectively in a new experience (CE). Second, learners step back from and 
reflect on the experience, (RO) examining it from other viewpoints in addition to 
their own. Next, learners then transform their experiences, observations and 
inferences into a new iteration of the concrete experience, form logical conclusions 
or develop understanding (AC). Finally, learners implement their conclusions, utilize 
their enhanced awareness, and think critically in applicable situations to solve 
problems (AE).  
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ELT suggests learning is not a thing to be acquired, but rather a process or 
“action”. Learning is always changing through experience. As no two experiences are 
the same, concepts that are “learned” such as thoughts, skills, knowledge, and 
experiences, change. Kolb suggests “learning in this sense is an active, self-directed 
process that can be applied not only in the group setting but in everyday life.” 
Rather than achieving a fixed outcome, the learner will able to adjust their beliefs 
and behaviors according to new experiences and learning situations. (Kolb, 1984) 
Experiential approaches have been compared to the enhanced curricula 
approach, cross-curricular approaches, parental involvement, contingent 
reinforcement, literary abstraction, games-based, and web-based instructional 
strategies. (Coker, Heiser, Taylor, & Book, 2017; Diker et al., 2013; Dudley et al., 
Concrete 
Experience          
(CE)
Reflective 
Observation        
(RO)
Abstract 
Conceptualization 
(AC)
Active 
Experimentation 
(AE)
Figure 3: Kolb’s Experiential Learning Theory (Kolb, 1984)  
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2015; Parmer, Salisbury-Glennon, Shannon, & Struempler, 2009; Scogin et al., 2017) 
Literature related to educational programming suggests experiential learning 
principles are the most impactful, and result in more knowledge and positive 
behavior change. The development of non-cognitive skills, such as communication, 
problem solving, team-building, critical thinking, oral communication, 
professionalism and work ethic are also developed through experiential learning. 
These are skills that are not necessarily taught in a traditional classroom, but 
cultivated during the process of learning, as described by ELT. These are skills rated 
highly by employers, but also reported as lacking in new hires. (Scogin et al., 2017) 
ELT is successful in learning situations requiring hands-on activities to 
reinforce or emphasize concepts, such as science, engineering and cooking. Active 
learning is akin to ELT in that it provides learners an opportunity to physically 
engage with the learning material. For example, assessing dietary needs and intake; 
making a budget; planning a menu around needs and budget; going to the grocery 
store to purchase the items; and returning to the kitchen to prepare the meal. Active 
learning requires critical thinking, problem solving, time and resource management, 
and other 21st century skills highlighted in the FCS classroom. 
 
FCS Classroom 
Vocational studies are educational programs, preparing students for 
employment as opposed to pursuing a bachelor’s or advanced degree. Vocational 
studies are offered at the secondary and post-secondary level, and include subjects 
such as agriculture; marketing and distribution; health; occupational home 
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economics; trade and industry; and others. (US Department of Education, n.d.) In 
1992, enrollment in vocational education programs was high; about 97% of high-
school students had taken at least one vocational course. (US Department of 
Education, n.d.) Yet, the National Center for Education Statistics (NCES) reported 
enrollment in vocational education in secondary schools had been declining. 
Moreover, the number of students completing a sequence of vocational courses 
declined even more severely. (US Department of Education, 2000) An increased 
emphasis on academic coursework and economic changes may have precipitated 
the decline, but the overall reason is unclear.  
FCS, initially entitled home economics, is a vocational field of study that was 
developed during the Progressive Era. This was a time of great change, 
industrialization, urbanization and other considerable social transformations. 
Periods of strife often produce growth as communities come together as a common 
force for social change. As such, the field of home economics was formed. In 1979, it 
was declared that the mission statement for home economics was: 
 
“to enable families, both as individual units and generally as a social 
institution, to build and maintain systems of action which lead (1) to 
maturing in individual self-formation and (2) to enlightened, cooperative 
participation in the critique and formulation of social goals and meals for 
accomplishing them.” (Nickols et al., 2009) 
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A task force developed the model (Figure 4) to demonstrate the integration of 
the elements of the FCS body of knowledge. In the model, there are three categories 
of concepts: core concepts, integrative elements and cross-cutting themes. (Nickols 
et al., 2009) This model drives development of FCS curriculum. 
Topics covered in the FCS classroom continue to evolve as culture and 
civilization advances. The field seeks to address values and issues of current and 
future generations. For example, the FCS classroom today strongly emphasizes 21st 
century skills; those needed to secure and maintain a successful career in the 21st 
century. These skills include critical thinking, creativity and collaboration; 
information, media and technology literacy; time management; leadership; 
responsibility; and social and cross-cultural interaction, among others. (Pellegrino, 
Hilton, & Learning, 2012) As culture becomes more digitally diverse, yet 
 
Core Concepts 
1. Basic Human 
Needs 
2. Individual Well-
Being 
3. Family 
Strengths 
4. Community 
Vitality 
Integrative Elements 
1. Human 
Ecosystems 
2. Life Course 
Development 
Cross-Cutting Themes 
1. Capacity 
Building 
2. Global 
Interdependence 
3. Appropriate 
Use of 
Technology 
4. Resource 
Development and 
Sustainability 
Figure 4: Visual model of FCS body of knowledge (Nickols et al., 2009) 
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simultaneously more interconnected, individuals must excel in all forms of 
communication, literacy and collaboration. 
More specifically, common subjects in the FCS classroom include parenting, 
conflict management, cooking and sewing, personal and family finance, and other 
topics directly related to daily living. These topics are taught through a similar lens 
as STEM classes. For instance, cooking in the FCS classroom goes beyond basic 
procedure or following recipes; cooking classes emphasize health and nutrition, 
science and economics. (American Association of Family and Consumer Sciences 
(AAFCS), 2017) 
 The FCS classroom is diverse, both in student body and subject matter, thus 
FCS educators must have a wide range of proficiencies to be effective. The NCES 
(2000) reported approximately 47% of high-school vocational educators with a 
bachelor’s degree, and 46% with an advanced degree. Educators teaching more than 
one area were least likely to have higher education attainment; however, these 
educators were more likely to have more experience out in the workforce previous 
to becoming an educator. In some states, industry experience was more highly 
regarded than educational achievement. The majority (94%) of FCS educators held 
at least a bachelor’s degree, and over 37% had been teaching for more than 20 
years. The NCES report also noted vocational educators are more likely to 
participate in PD focused on in-depth study in their subject field, extension/adult 
education courses, and curriculum integration committees, including methods of 
teaching in their subject field and cooperative learning. Moreover, vocational 
educators participating in field-specific PD reported these opportunities provided 
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new, relevant information causing them to seek more training and change some of 
their teaching practices. The lack of content-specific PD and results of this research 
further warrant the need for content-specific PD for vocational educators.  
In regard to vocational studies, classroom information is typically specific to 
vocational schools or post-secondary education (not high-school students taking 
vocational education classes). There have been some studies in high-school age 
groups or after-school programs, but in-class data is scarce. Unfortunately, even less 
is known specifically about the current state of the FCS classroom, including 
curriculum, learning outcomes, and assessment procedures.  
 
Evaluating Nutrition Education Interventions 
The goal of nutrition education interventions is to improve health outcomes 
by modifying behaviors, including eating behaviors (regular meals, variety of foods, 
portion control), physical activity, and cooking attitudes and skills. Self-awareness 
and body image, self-efficacy, and health literacy are constructs, which moderate 
health behaviors. Some outcomes of high-school nutrition education have been 
measured, typically knowledge. (Dudley et al., 2015) However, information 
regarding other outcomes such as self-efficacy, health literacy, mindful eating, 
contextual skills and cooking attitudes is rather limited.  
Most nutrition education interventions consist of a combination of lecture 
and hands-on activities. These may also involve evaluation of effectiveness via pre- 
and post-survey scores of nutrition knowledge and behaviors. Time points between 
surveys vary greatly, but generally these studies are short-term (typically weeks or 
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months, but typically less than one year). Long-term evaluation is challenging; 
however, long-term retention and impact is critical since behaviors established 
during adolescence carry through to adulthood. While many interventions have 
shown significant increases in nutrition knowledge or responses to self-efficacy 
questions, (Dudley et al., 2015) long-term impact is unknown. Additionally, 
researchers agree that knowledge does not translate directly to behavior change. 
(Hamilton, Vayro, & Schwarzer, 2015; Neumark-Sztainer, Wall, Perry, & Story, 2003; 
Norman & Skinner, 2006a, 2006b)  
 With this in mind, it is important to consider the impact of interventions on 
skills and behaviors rather than self-reported knowledge and self-efficacy alone. Few 
of these studies have been done which was a primary impetus for this research. 
 
Nutrition Knowledge 
Knowledge-based interventions assess outcomes such as increased 
knowledge of healthy foods, identifying higher- and lower-fat foods, identifying 
sugar-sweetened beverages, awareness of nutrition problems, food safety and food 
preparation, identifying healthy and unhealthy eating behaviors, and nutrition 
management skills. These outcomes have been typically measured via pre-
intervention and post-intervention surveys of participants (youth) and occasionally 
parents and educators. These data are self-report and are therefore sometimes seen 
as unreliable. Many researchers believe nutrition knowledge is not a good indicator 
of behavior change, although improving knowledge is necessary for promoting 
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positive change (Rustad & Smith, 2013) and is correlated with self-efficacy. 
(Sharifirad, Azadbakht, Hassanzadeh, & Rabiei, 2013) 
Some nutrition education interventions have compared effectiveness of 
different teaching strategies by measuring their influence on behavior change. For 
example, one study compared traditional lecture with active learning. Deep learning, 
which occurs during reflection, processing and recall of information, was found with 
active learning. Conversely, traditional lecture resulted in limited student attention 
span and inconsistent quality of lecture material. (Shakarian, 2013) Another 
compared online versus face-to-face learning, noting integrating technology in the 
classroom via online learning can increase engagement, attention, and time students 
spend on-task. (Crook, Harrison, Farrington-Flint, Tomas, & Underwood, 2010) A 
comparison between hybrid versus standard in-class learning indicated hybrid 
learning significantly increased self-efficacy for healthy food decisions and dietary 
knowledge. (Long & Stevens, 2004) One long versus two short training workshops 
found both methods were acceptable by participants, and effective at achieving 
multi-level health outcomes, including increased physical activity and decreased 
sedentary time for vocational students. (Hankonen et al., 2017) One unique study 
evaluated three outcome variables of a school-based nutrition education curriculum 
utilizing the Health Belief Model and Social Cognitive Theory. The curriculum was 
effective in significantly increasing nutrition knowledge, self-efficacy and healthy 
eating behaviors (Dunton et al., 2014). Experiential sessions with a chef instructor 
have also been shown to be effective at improving nutrition knowledge and healthy 
eating behaviors. (Jarpe-Ratner, Folkens, Sharma, Daro, & Edens, 2016) Conversely, 
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utilization of online dietary analysis software was shown to be no more effective in 
increasing knowledge and self-efficacy than a combination of online education and 
in-person training. (Whittemore, Jeon, & Grey, 2013) 
Which nutrition education approach is best is still debated. Some research 
indicates web-based interventions are as effective at improving nutrition knowledge 
and health behaviors as in-person interventions. (Neuenschwander, Abbott, & 
Mobley, 2013) A systematic review of teaching methodologies reported 
interventions achieving the greatest impact on nutrition-related knowledge used 
behavioral or social-cognitive learning theories.  (Dudley et al., 2015)This same 
review also reported results from four studies using ELT, which included food-
frequency questionnaires, 24-hour dietary recalls, cognitive and behavioral survey 
scales. Most were able to achieve significant improvements, indicating ELT was a 
particularly robust “evidence-based strategy for improving nutritional knowledge”. 
(Dudley et al., 2015) 
 
Healthy Eating Behaviors 
Changes in healthy eating behaviors are perhaps the most commonly 
monitored outcomes of nutrition education interventions, apart from knowledge. 
The ultimate goal for nutrition interventions is sustained health behavior change. 
Nutrition interventions typically seek to change health behaviors by increasing 
nutrition knowledge; however, increasing knowledge does not always result in 
behavior change. (Rustad & Smith, 2013) Further, behavior change data is typically 
collected via survey or activity logs, and self-reported which has been shown to be 
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unreliable in many cases for a variety of reasons. (Börnhorst et al., 2013; Schatzkin 
et al., 2003; Scherr et al., 2017; Sharma et al., 2013; Tugault-Lafleur, Black, & Barr, 
2016; Weinstock et al., 2015) These are challenges for evaluating effectiveness of 
behavioral interventions. Yet, increasing knowledge is important for promoting 
behavior change; a key step in the right direction.  
Implementing a healthful diet promotion program with vocational students 
has been used to target healthy eating behaviors. The program consisted of 
providing students with nutrition education and healthy snacks. Although not 
significant, healthy food intake improved, and unhealthy food intake declined. The 
researchers reported an important barrier to behavior change was the application 
of intended behavioral change. This observation supports bridging the gap between 
intention and action with experiential learning. However, the greatest changes were 
observed in students with poorest behavior scores at baseline, suggesting the 
individuals in most need of nutrition education were successfully reached. (Martens, 
Van Assema, Paulussen, Van Breukelen, & Brug, 2008). Conversely other studies 
suggest behavioral improvements typically occur in individuals with preferences for 
healthy options. For example, students with a high preference for healthy foods 
used a salad bar significantly more than students with a low preference for healthy 
foods when provided in the school cafeteria. Salad bar users encouraged their peers 
to also use the salad bars. (Andersen et al., 2015) 
Other research related to impact of self-esteem on health behaviors and 
outcomes suggests interventions should focus on overall bodily health and 
awareness. (Berge et al., 2013; Clifford et al., 2015) This may be achieved by 
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promoting self-esteem and body satisfaction; promoting active living to increase 
individual healthy behaviors as opposed to meeting standards (i.e., minutes of 
physical activity per day, servings eaten per week, pounds lost per month, etc.); and 
promoting mindful or intuitive eating. (Bacon & Aphramor, 2011) The authors and 
others suggest these approaches encourage internally derived goals by shifting the 
focus of the intervention to the individual. Such a shift creates a stronger 
motivational force, which is an important concept as internally derived motivation 
is a key predictor for sustained behavior change. (Diker et al., 2013) Ultimately, 
achieving increased self-esteem, self-awareness, and self-efficacy, help improve 
health outcomes. (Clifford et al., 2015) 
 
Self-Efficacy 
Self-efficacy can be defined as a person’s self-confidence in their ability to 
complete a task, manage a situation, or exhibit a behavior.(Cambridge University, 
2016) Measuring self-efficacy requires an individual to assess their ability to 
overcome a challenge or obstacle, such as cooking with vegetables. Like most 
behavioral assessment tools, self-efficacy is typically measured using pre- and post-
intervention surveys to collect self-reported data; however, there are numerous 
scales for measuring numerous types of self-efficacy (i.e., cooking self-efficacy, 
healthy eating self-efficacy, nutrition self-efficacy, weight-management self-efficacy, 
and others). These scales are typically Likert scales (i.e., very confident, somewhat 
confident, not at all confident), which are as variable as the different types of self-
efficacy. Self-efficacy scales measure confidence, comfort, certainty, familiarity, and 
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beliefs associated with a person’s judgment of their own capability. Bandura (1997) 
stresses the difference between self-efficacy (perceived capability) and self-esteem 
(perceived self-worth), and self-efficacy and locus of control (whether or not 
outcomes are caused by one’s actions). 
Self-efficacy is a strong indicator for potential to achieve behavior change. As 
a person becomes more self-confident in their abilities to make a change, they are 
more likely to attempt that change. (Lytle, 2005) While intention to change does not 
always translate into action, it has been observed that self-efficacy is a critical 
partner to intention to change, and needs to be measured in tandem to increase the 
likelihood of achieving the change. (Algert & Renvall, 2015) Studies have shown 
increasing self-efficacy through nutrition education resulted in healthy behavior 
changes. For example, self-efficacy to include fruits and vegetables in the diet was 
found to be a predictor for fruit and vegetable intake. (Hamilton et al., 2015; 
Neumark-Sztainer et al., 2003) These results support the position that 
knowledge alone does not potentiate behavior change. Self-efficacy and 
internal motivation facilitate driving knowledge into action. 
To encourage behavior change, researchers have developed interventions 
specifically targeting self-efficacy. The most successful interventions include 
interactive or experiential learning activities such as cooking classes, (Condrasky, 
Williams, Catalano, & Griffin, 2011; Cunningham-Sabo & Lohse, 2013; Jarpe-Ratner 
et al., 2016) or integration of technology  such as hybrid learning or online 
interactivity. (Dudley et al., 2015; Whittemore et al., 2013) These studies reported 
high participation, enjoyment and significant impact on health-related self-efficacy. 
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There is criticism regarding technology-based interventions, however, as 
researchers have observed individuals lack the skills (i.e., eHealth literacy) needed 
to navigate and engage with these interventions, preventing them from fully 
understanding the material or receiving the intended benefit. (Norman & Skinner, 
2006a, 2006b) This again supports the notion that individuals first need self-
confidence in their abilities to utilize intervention materials and information 
made available to them to achieve behavior change goals. 
 
Cooking Attitudes 
Measuring cooking attitudes provides insight for how individuals feel about 
preparing food (i.e., whether they find it frustrating, exciting, challenging, or fun). 
Attitudes towards cooking strongly influence cooking behaviors, much like any 
other attitude influences any other corresponding behavior. Similar to poor or lack 
of cooking skills, poor or negative cooking attitudes are predictive of decreased 
likelihood of successful behavior change following an intervention. (Condrasky et 
al., 2011; Jarpe-Ratner et al., 2016)  
Tools to assess cooking attitudes, such as surveys and questionnaires, have 
been developed and implemented rather often with adult participants (parents and 
educators) or young children (introducing kids to the kitchen and new foods). 
(Cunningham-Sabo et al., 2016; Cunningham-Sabo & Lohse, 2014; Dudley et al., 
2015) Yet, these tools have not been implemented or validated in high-school 
populations. (Tugault-Lafleur et al., 2016) Validation of these tools for high-school 
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students would facilitate assessment of cooking attitudes into high-school nutrition 
education interventions.  
Similar to studies reporting improvements in healthy eating behaviors and 
nutrition-related self-efficacy, interventions most successful at improving cooking 
attitudes involved experiential learning activities. (Cunningham-Sabo & Lohse, 
2013; Jarpe-Ratner et al., 2016) Researchers have also observed non-significant 
differences in cooking attitudes based on age and ethnicity, and significant 
differences based on gender and social support for healthy eating. (Lohse, 
Cunningham-Sabo, Walters, & Stacey, 2011; Neumark-Sztainer et al., 2003) 
However, research on cooking attitudes is extremely limited and results may not be 
generalizable to other populations. 
 
Eating Competence (ecSI 2.0) 
Another measure to assess change in eating behavior is eating competence. 
(Cunningham-Sabo et al., 2016; Krall & Lohse, 2010; Lohse, Satter, Horacek, 
Gebreselassie, & Oakland, 2007; Satter, 2007, 2008) Eating competence is defined as 
the collective balance of positive eating behaviors and attitudes. Individuals with 
higher eating competence have significantly lower risk for cardiovascular events, 
(Psota, Lohse, & West, 2007) are more likely to experience positive body 
satisfaction, and more likely to meet dietary intake and physical activity 
recommendations. (Stotts & Lohse, 2007) The Satter eating competence model, used 
in this study, empirically assesses eating competence based on  four constructs: 1) 
eating attitudes and attitudes about food; 2) food acceptance skills; 3) internal 
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regulation skills; and 4) contextual skills. (Satter, 2007) These constructs were 
developed based on clinical observations and treatment of disordered eating 
behaviors and attitudes. Eating attitudes encompasses the ability to comfortably 
enjoy desired foods in desired amounts. The eating attitudes construct was 
developed based on observations of body dissatisfaction, interpersonal distrust, 
social insecurity and drive for thinness. An example of an eating attitudes survey 
item is “I feel it is okay to eat food that I like”.  
Food acceptance encompasses the ability try new foods and incorporate a 
variety of foods into the diet based on learned preferences, genuine interest and 
enjoyment of food. Food acceptance and the ability to experiment and learn to like 
new foods is influenced by internal and external factors. This construct was 
developed based on observations including numbers of foods liked, disliked and 
never tried, and current stage of change for incorporating fruits/vegetables into 
diet. An example of a food acceptance survey item is: “If the situation demands, I can 
‘make do’ by eating food I don’t much care for”. 
Internal regulation encompasses the ability to trust and respect the body’s 
instinctual cues for hunger, appetite and satiety to modulate when to start and stop 
eating. This construct was developed based on observations including incidence of 
eating disorders, financial stress related to food and food security, and restrictive 
food behaviors. An example of an internal regulation survey item is “I trust myself to 
eat enough for me”. 
Finally, contextual skills encompass the ability to manage the planning, 
preparing and providing of regular, satisfying meals. These skills are influenced by 
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internal and external factors, such as being attentive and attuned to desires and 
cravings, as well as prepared with meals and snacks during a busy day. This 
construct was developed based on observations including enjoyment of cooking, 
frequency of eating out, the ability to plan meals in advance, to incorporate each 
food group in every meal, to correctly utilize food labels and packages, to 
successfully prepare meals from scratch more than three times per week, and to 
spend more than 15 minutes at a time preparing those meals. An example of a 
contextual skills survey item is “I tune in to food and pay attention to eating”. 
Improving eating competence has cognitive, behavioral and social 
implications. Research indicates individuals with higher eating competence have 
significantly lower risk for cardiovascular events, (Psota et al., 2007) are more likely 
to experience positive body satisfaction and improved weight management, and 
more likely to meet dietary intake and physical activity recommendations. (Stotts & 
Lohse, 2007) Lohse and others (2017) determined specific behaviors and attitudes 
were associated with varying levels of eating competence. For example, a person 
dissatisfied with their weight was 54% less likely to be a competent eater.  
These findings are noteworthy in today’s society where disordered eating 
behaviors are becoming more common and can lead to both overweight and 
underweight status. (Le Grange, Swanson, Crow, & Merikangas, 2012) Underweight 
and overweight conditions both have similar deleterious health implications such as 
increased risk for body dissatisfaction and eating disorders; (Clifford et al., 2015; 
Reba-Harreleson et al., 2009) increased smoking and alcohol use; (Vurbic et al., 
2015) cardiovascular events including heart attack and atrial fibrilation; (Flegal, 
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Graubard, Williamson, & Gail, 2005; Kang et al., 2016) renal disease; (Fotheringham, 
Weatherley, Kawar, G. Fogarty, & Ellam, 2014; Sato et al., 2013) and increased years 
of work and life lost. (Brown, Mishra, Kenardy, & Dobson, 2000; Fontaine, 2003) 
Because the Satter Model of Eating Competence was developed based on 
observations and resolutions of disordered eating behaviors, it’s use is particularly 
relevant for nutrition education interventions. 
Eating competence is closely related to the concept of mindful eating, which 
can most easily be described as “tuning in” to eating and removing all sense of 
judgment from the eating experience. Mindful eating, also called intuitive eating, is a 
component of a “non-diet” intervention and many researchers agree on the utility of 
mindful eating in achieving health-related goals. (Bacon & Aphramor, 2011; 
Camilleri et al., 2017; Clifford et al., 2015; Puhl, Wharton, & Heuer, 2009; E Satter, 
2008; Scherr et al., 2017) For example, non-diet approaches have been successful in 
increasing self-awareness, self-efficacy and self-esteem, which are all critical for 
achieving healthy behavior change. (Bacon & Aphramor, 2011; Berge et al., 2013; 
Clifford et al., 2015)  Mindful eating has slowly gained popularity in the last decade 
as weight-management strategies (diet-interventions) continue to be ineffective 
long-term. (Clifford et al., 2015) However, mindful eating has not been examined in 
youth. Habits formed during adolescence continue into adulthood and providing 
youth with skills to improve habits as youth will impact their health as they 
progress to adulthood. Mindful eating and other non-diet approaches may be a 
viable alternative to improve health outcomes among youth. 
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Summary 
Today’s youth are the first generation predicted to live shorter lives than 
their parents. Approximately one-third of youth in the U.S. are obese and nearly 
one-third of these youth have metabolic syndrome, putting them at high risk for 
comorbidities such as heart disease and diabetes. It is critical to address health 
status of youth, particularly as unhealthy youth become unhealthy adults.  
In secondary education, nutrition and health education is typically delivered 
in FCS classrooms. Unfortunately, continuing education opportunities for these 
educators are limited and often related to classroom management rather than FCS-
specific content. The FCS field has four core concepts: Basic Human Needs, 
Individual Well-Being, Family Strengths, and Community Vitality.  Active learning 
and ELT have been particularly effective methods for increasing knowledge and 
achieving behavior change in these areas, as personal experiences are essential for 
family-life education. (Diker et al., 2013; National Association of State 
Administrators of Family and Consumer Sciences, 2018)      
Nutrition education and related outcomes (knowledge, behavior change, self-
efficacy, cooking skills/attitudes, etc.) have been researched extensively in various 
populations, but not among high-school students. As this population fosters their 
independence and autonomy, behaviors and habits formed will continue through 
their lifespan. It is critical to instill self-awareness and efficacy in youth; to educate 
how to recognize biases and foundationless claims, and to seek and evaluate 
scientific evidence; to excite them about their own health and wellness and that of 
those around them; to help them hone the skills they need to be successful. 
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CHAPTER 3: METHODS 
Interest Survey: FCS Educators 
Prior to this current study, a survey of Iowa FCS educators was conducted as 
a needs assessment for continuing education needs. The FCS educators were 
contacted via email listserv obtained from the Iowa Department of Education 
technical assistance team leader. Results of the survey can be found in APPENDIX E. 
Results of this survey suggested a hybrid training (blend of online/face to face) 
format would likely meet many of the FCS educators’ preference and topics of 
interest included food safety, MyPlate, food preparation, and nutrition facts labels.   
 
Curriculum Development: Nutrition Nuggets  
Topic identification 
The updated DGAs 2015-2020 released in January 2016 served as the 
foundation for this project. These guidelines shifted from previous editions where 
recommendations focused on nutrient intakes based on age, ethnicity, gender, and 
caloric intake. The DGAs 2015 focused on healthy eating behaviors and making 
shifts towards healthy eating patterns. The DGAs 2015 were based on a scientific 
review of current literature, which concluded the average diet overconsumed 
sodium, saturated fat, refined grains, solid fats and added sugars, while being 
deficient in fruits, vegetables, whole grains and dairy. (Dietary Guidelines Advisory 
Committee, 2015) Specific recommendations for sodium, cholesterol, added sugar 
and caffeine were also updated from previous editions as a result of new literature. 
Results from the educator survey needs assessment and conclusions from the 
 43 
Dietary Guidelines Advisory Committee identified eight topics for curriculum 
development (APPENDIX F). Collectively the lessons were called Nutrition Nuggets 
for the FCS Classroom (Nutrition Nuggets).   
 
Lesson development  
Secondary FCS education was the focus of the curriculum and associated 
continuing education for FCS educators. Subject matter and activities were in the 
context of high-school student interests. This approach was used as opposed to 
traditional nutrition education methods, which are more general and knowledge-
oriented relative to basic micro- and macronutrients and their functions. For 
instance, protein subject material covered in the current curriculum examined 
popular supplement use pre- and post-workout, and nutrition quality of various 
milk alternatives (almond, soy, rice, etc.). 
Lessons were developed using ELT, and each lesson incorporated 
experiential learning activities such as preparing recipes, conducting online 
research, working in a group to create a sales pitch, or participating in sensory 
analyses of various food items, for example. These activities were included to 
achieve specific outcomes related to key concepts for each lesson topic. Lesson 
objectives, content and activities for Nutrition Nuggets appear in APPENDIX G.  
Lessons were designed for two 45-minute classes or could be combined to 
accommodate a 90-minute block schedule. The first lesson, Fast Forward to the 
Future, was split in two lessons (four 45-minute periods total). This was to open the 
course with an introduction to the fields of food science and human nutrition and 
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close the course with student presentations regarding post-secondary education 
and career opportunities. The remaining lessons were not arranged in any 
particular sequence, although a general progression was suggested to facilitate 
implementation and learning. Later lessons built upon skills and methods used in 
earlier lessons, although each lesson was created to stand alone. For example, 
Toolkit Takeoff and Food Safety were suggested early as those lessons presented 
important tools and principles used in every subsequent lesson. 
Materials were bundled for each lesson as tools and resources. These 
materials included items such as a lesson plan, PowerPoint® presentation, materials 
list, grocery list, recipe cards, worksheets, supplemental resources, and food labels 
(see example in APPENDIX H). PollEverywhere®, an online polling software, was 
incorporated into the lessons. This software allowed researchers to embed polling 
questions in PowerPoint® slides and collect responses from students, such as 
demographic information, knowledge and perceptions. Students could respond via 
text messaging (cell phones) or online survey (tablet, laptop, or cell phone). 
PollEverywhere® displays responses in real-time in addition to capturing the data 
for subsequent analyses. Data are de-identified before reports are generated, 
allowing respondents to remain anonymous so long as personally-identifiable 
questions are not asked. The majority of high-schools in Iowa participate in 1:1 
technology, meaning each student has access to a tablet or laptop if cell phone use 
was not an option. (Iowa Area Education Agencies, 2015) 
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Pilot Training and Implementation 
Nutrition Nuggets hybrid PD training (Nutrition Nuggets I) was offered in 
January 2017 with regional workshops occurring in February/March 2017. The 
hybrid training consisted of approximately eight hours of online coursework, and 
eight hours face-to-face workshop. The online portion included viewing eight 
PowerPoint® recordings modeling how the lessons should be delivered (created 
using Panopto and edited using Vimeo), readings, assignments, and discussions 
posts with other participants and the researchers regarding various topics in 
nutrition and health. Topics covered in the training were topics covered in the 
lessons (i.e., GMOs, organic, calcium-rich foods, food safety, food preparation, etc…). 
The face-to-face workshops were held regionally and hosted by Human 
Sciences Extension and Outreach (HSEO) Nutrition and Wellness specialists. HSEO 
Nutrition and Wellness specialists received training from the research team to 
deliver the workshop material. HSEO Nutrition and Wellness specialists observed 
the voice-over PowerPoint® recordings and attended an eight-hour face-to-face 
workshop to model the training they would provide for educators. Face-to-face 
workshops modeled the experiential learning activities incorporated in each lesson. 
During the workshops, educators completed all experiential activities for each 
lesson. This included preparing recipes, utilizing online diet analysis software, and 
comparing whole foods to popular nutritional supplements. Upon successful 
completion of all required activities, educators (n=23) were awarded one teacher 
license renewal credit. 
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Participants successfully completing the hybrid training were eligible to 
register for a second credit of teacher license renewal (Nutrition Nuggets II), which 
required the implementation of all eight lessons in their classroom. Educators (n= 9) 
were asked to complete a short evaluation of each lesson following implementation 
of each lesson; an implementation log indicating date/time taught, number of 
students in the classroom, and general comments; and pre- and post-
implementation surveys.  
The implementation log was used to track how lessons were implemented, 
and to verify output from PollEverywhere® (i.e., were the number of responses 
being recorded similar to the number of students reported in the classrooms, were 
the times responses were recorded similar to the times educators reported teaching 
the lessons). The surveys were used to revise curriculum and methods for future 
implementation. Some content was removed due to time constraints, level of 
difficulty or cost (groceries). For example, the Facts About Fats lesson initially 
included the preparation of 10 baked goods; this was shortened to 5, updated with 
simpler recipes/fewer ingredients and alternative suggestions were provided if 
ingredients were out of season or unavailable.  
 
Nutrition Nuggets Training and Implementation 
Nutrition Nuggets I was offered Summer 2017 through Iowa AEAPD Online as 
a hybrid training worth one credit of teacher license renewal. Nutrition Nuggets II 
was offered Fall 2017, required implementation of the entire curriculum, and was 
worth one credit of teacher license renewal. 
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Statistical Analyses 
Data Collection: Pilot Training and Implementation 
Educators were asked to complete an online survey prior to beginning the 
hybrid training. This survey was administered via Qualtrics (Qualtrics 2018, Provo, 
UT), and consisted of five demographic questions including number of years 
teaching, type of class schedule (45-minute, or block-style) and last four digits of cell 
number (to link responses). Educators were also asked to complete a short survey 
after implementing each lesson to capture comments and feedback. Response data 
from these surveys were for curriculum revision purposes only, thus not reported. 
PollEverywhere® was to be the primary method of student-data collection. 
Unfortunately, due to an overwhelming number of logistical/technological 
complications, this technology was removed from the project. Student data was not 
analyzed or reported for the pilot portion of this project. 
 
Data Collection: Educators (Manuscript 1 – Chapter 4) 
Educators were asked to complete online surveys via Qualtrics (Qualtrics 
2018, Provo, UT) before and after completing the hybrid training (T1 and T2, 
respectively). If educators elected to implement the curriculum, they were asked to 
complete short surveys after implementation of each individual lesson, as well as 
complete the post-training survey a second time (T3) after implementing all eight 
lessons in their classroom. Survey completion is depicted in Table 1.  
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These surveys were a series of previously validated Likert scales (i.e., 
strongly agree, agree somewhat, disagree somewhat, strongly disagree) to capture 
1) nutrition self-efficacy (five items); 2) cooking skills (fourteen items); 3) cooking 
attitudes (four items); 4) overall eating competence (ecSI – 16 items divided into 
four subscales); 5) eating attitudes (five items); 6) food acceptance (three items); 7) 
internal regulation (three items); 8) contextual skills (nine items); and 9) 
perceptions of nutrition topics (thirteen items) for a total of 58 items. All surveys 
were completed by December 15, 2017. An example of a post-lesson survey and the 
post-training/implementation survey is included in APPENDIX I. 
The nutrition self-efficacy scale was adapted from Schwarzer and Renner. 
(2006a) Cooking skills and attitudes were examined using a survey developed and 
validated by Condrasky and colleagues (2011). The Satter Eating Competence 
Inventory (ecSI 2.0) was used to measure eating competence. It has been validated 
as a tool for measuring eating competence in demographically diverse 
populations(Cunningham-Sabo et al., 2016; Psota et al., 2007) including both low-
income (Krall & Lohse, 2010; Lohse et al., 2007) and non-low-income females ages 
18-49 (Stotts & Lohse, 2007). 
 
Table 1: Timepoints For Surveys Completed by Educators 
 
Pre-Training 
(T1) 
Post-Training 
(T2) 
Post-
Implementation 
(T3) 
Training Group X X 
 
Implementation Group X X X 
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Data Collection: Students (Manuscript 2 – Chapter 5) 
Students in classrooms of educators implementing Nutrition Nuggets were 
subjects for the implementation study. Student subjects were asked to complete a 
pre- (T1) and post-intervention (T2) survey, which was also delivered online via 
Qualtrics (Qualtrics 2018, Provo, UT). Student surveys were similar to educator 
surveys. Student surveys included six demographic questions (consent to 
participate, last four digits of cell number, age, grade, gender, ethnicity, and school 
attended); and six Likert scales measuring the same outcomes as the educators, with 
the addition of parental/peer support for healthy eating, and healthy-eating self-
efficacy and without cooking attitudes, for a total of 61 items. In addition to the tools 
discussed in the educator survey, parental and peer support for healthy eating 
behaviors of youth was measured using an adaptation of the Diet-specific Social 
Support for Adolescents (DSSA) scale, (Stanton et al., 2013) validated in youth age 
13-18. (Fitzgerald, Heary, Kelly, Nixon, & Shevlin, 2013) Cooking self-efficacy of 
students was measured using a scale validated in middle-school youth. Healthy 
eating self-efficacy of students was examined using a previously validated tool 
(Neumark-Sztainer et al., 2003) assessing factors and situations influencing when 
and how youth make eating decisions. The final portion of the survey for both 
educators and students explored opinions and perceptions of topic areas covered in 
the Nutrition Nuggets curriculum (i.e., “genetically-modified foods are safe to eat”; 
“athletes need protein supplements”; “all fat is unhealthy”).  The student survey is 
included in APPENDIX I.  
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Statistical Analysis 
Statistical analyses were conducted using the Statistical Package for Social 
Sciences for Windows (IBM SPSS Statistics for Windows, Version 24.0, 2018). 
Significance was set at p<0.05 for all analyses. 
 
Educators:  
Descriptive statistics were analyzed for educators to investigate sample 
characteristics. Some variables were collapsed, included years teaching and number 
of teaching roles, to more evenly distribute data. For example, Educators were able 
to choose from five options for years of teaching experience (1-5 years, 6-10 years, 
11-15 years, 16-20 years, 20+ years). This variable was collapsed into (<20 years) 
or (20+ years). 
Several variables were calculated for each tool in the pre-/post-surveys, 
including scores for each tool and change scores between time points (T1→T2/T3; 
T2→T3). Tools were scored such that a higher score indicated a more positive skill, 
attitude or self-efficacy. The pre-/post-surveys had eight scores: 1) nutrition self-
efficacy (maximum score=20); 2) cooking skills (70); 3) cooking attitudes (20); 4) 
overall eating competence – “ecSI” (48); 5) eating attitudes (15); 6) food acceptance 
(9); 7) internal regulation (9); and 8) contextual skills (15). The topic perception 
questions were not given an overall score, rather the Likert scale responses pre- to 
post-training/implementation were treated as non-parametric data. 
To compare scores pre- and post-training, and pre- and post-implementation, 
paired t-tests were run on each calculated score between time points (T1 and T2 for 
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both groups; T1 and T3 for the implementation group; T2 and T3 for the 
implementation group) using the Bonferroni method to correct for type one error. 
Independent samples t-tests were conducted on the change score by training and 
implementation groups as well as dichotomous variables such as years teaching 
(greater than or less than 20 years), rural or urban location, and number of teaching 
roles (multiple vs FCS only). Spearman correlational analyses and Analyses of 
Variance (ANOVAs) were conducted to explore relationships among demographic 
variables and survey scores. Finally, Wilcoxon Signed Rank Tests were conducted on 
means of pre- and post-scores of topic opinions to capture changes in perceptions of 
curriculum topic areas. 
 
Students: 
Descriptive statistics were analyzed for students to investigate sample 
characteristics. Several variables were collapsed for analyses including grade levels, 
which were collapsed into “junior-high” (7th-9th grade) and “high-school” (10th-12th 
grade) to more evenly distribute the data. School location was included as research 
indicates location influences food security as well as health-related behaviors 
(National Center for Health Statistics, 2017a; U.S. Department of Health and Human 
Services & U.S. Department of Agriculture, 2015). Students were categorized based 
on the location of their school using the Economic Research Service (ERS) Rural-
Urban Continuum Codes (Parker, 2016). For example, rural urban codes 1-3 are 
considered “metro” (urban), and 4-9 are considered “non-metro” (rural). 
Descriptions of these codes are detailed in APPENDIX J. 
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Several variables were calculated for student data as well, including scores 
for each survey tool (T1 and T2) and change scores between pre- and post-
participation (T1→T2). As with the educators, a higher score indicated a more 
positive skill, attitude, or self-efficacy. The student pre-/post-survey consisted of 
nine scores: 1) overall ecSI (maximum score=48); 2) eating attitudes (15); 3) food 
acceptance (9); 4) internal regulation (9); 5) contextual skills (15); 6) parental 
support for healthy eating (20); 7) peer support for healthy eating (20); 8) cooking 
self-efficacy (48); and 9) healthy eating self-efficacy (54). Topic perceptions were 
examined individually as non-parametric data. 
Paired t-tests were run for each survey tool score between each time point 
using the Bonferroni method to correct for type one error. Independent samples t-
tests were conducted on change scores (T1→T2) and dichotomous variables such as 
gender (male or female), location (urban or rural) and grade (junior-high or high-
school) to capture differences in effect based on demographic variability. Spearman 
correlational analyses explored relationships among demographic variables and 
changes in survey scores. Finally, Wilcoxon Signed Rank Tests were conducted on 
means of pre-/post- topic opinion responses to explore the impact of the curriculum 
on perceptions of lesson topics.  
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Abstract 
Less than five percent of professional development (PD) (Iowa Area Education 
Agencies, 2017d) opportunities for educators in Iowa are related to health and 
physical education, which may or may not include nutrition education. Even fewer PD 
opportunities are specific to health and nutrition-related disciplines such as family and 
consumer sciences (FCS). Educators in the state of Iowa are required to earn six license 
renewal credits every five years to renew their teaching license (Iowa Board of 
Educational Examiners, 2018). A variety of PD opportunities are offered through the 
Iowa Area Education Agency (AEA) PD Online, which is a catalog for Iowa educators 
to search and register for online PD opportunities. However, the overwhelming 
majority of opportunities focus on technology integration, leadership, classroom 
management, and instructional strategies (Iowa Area Education Agencies, 2017d). 
This project aimed to provide a PD opportunity with technical content for high-school 
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nutrition and health educators to improve nutrition self-efficacy, cooking skills and 
attitudes, and eating competence.   
Introduction 
Vocational studies are educational programs consisting of sequenced courses 
preparing students for employment. The FCS classroom encompasses parenting, 
conflict management, cooking and sewing, personal and family finance, and other 
topics directly related to daily living. Curriculum typically addresses multiple 
subject areas. For instance, culinary classes in FCS classrooms extend beyond basic 
food preparation, emphasizing personal health and nutrition, science and 
economics. (American Association of Family and Consumer Sciences, 2017) 
Enrollment in vocational studies has been declining. (U.S. Department of 
Health and Human Services (DHHS), 2016) To combat declining enrollment, 
curriculum with timely topics and novel teaching strategies to engage high-school 
students is needed. Vocational educators need PD activities related to in-depth 
study of their field and learning strategies to inform teaching practices. (US 
Department of Education, 2000) 
 
Experiential Learning Theory 
Concepts in vocational programs tend to be delivered in a very tactile 
manner. The experiential learning theory (ELT), which includes a tactile experience, 
is arguably the most successful approach to learning, particularly for nutrition and 
health behavior change. (Coker et al., 2017; Diker et al., 2013; Dudley et al., 2015; 
Parmer et al., 2009; Scogin et al., 2017) Developed as a bridge between cognition 
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and behavior change, ELT is a continuous cycle of four learning phases: concrete 
experience, reflective observation, abstract conceptualization and active 
experimentation. (Kolb, 1984) One reason ELT is so successful is the development of 
non-cognitive skills, such as communication, problem solving, team-building, oral 
communication, professionalism and work ethic. (Scogin et al., 2017) These are 
skills not necessarily taught but cultivated during the process of learning. As ELT is 
widely used for educational programming, it is logical for PD and continuing 
education for educators to be created using ELT for maximum interest, engagement 
and retention. 
 
Self-Efficacy and Eating Competence 
Researchers agree knowledge does not translate directly to behavior change; 
the impact of interventions on skills and behaviors also needs to be considered. Self-
efficacy is defined as “one’s belief and ability to succeed in specific situations or 
accomplish a task.” It is a common measure to evaluate educational interventions. 
Self-efficacy is a powerful indicator because as people practice and build skills, 
become empowered and confident in these skills, and are supported to succeed, 
they are more likely to achieve and sustain behavior change. (Lytle, 2005) 
Another measure to examine eating behavior is eating competence. 
(Cunningham-Sabo et al., 2016; Krall & Lohse, 2010; Lohse et al., 2007; Satter, 2007, 
2008) Eating competence is defined as the collective balance of positive eating 
behaviors and attitudes. The Satter eating competence model, used in this study, 
empirically assesses eating competence based on  four constructs: 1) eating 
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attitudes and attitudes about food; 2) food acceptance skills; 3) internal regulation 
skills; and 4) contextual skills. (Satter, 2007) 
Eating attitudes encompasses the ability to comfortably enjoy desired foods 
in desired amounts. This construct is based on observations including body 
dissatisfaction, interpersonal distrust, social insecurity and drive for thinness. Food 
acceptance includes the ability to try new foods and incorporate a variety of foods 
based on learned preferences, genuine interest, and enjoyment of food. This 
construct is based on observations including number of foods liked, disliked and/or 
never tried, and current stage of change for incorporating fruits/vegetables into 
regular daily diet.  
Internal regulation encompasses the ability to trust and respect the body’s 
instinctual cues for hunger, appetite and satiety, to modulate when to start and stop 
eating. This construct is based on observations including incidence of eating 
disorders, financial stress and food security, and restrictive food behaviors.  
Finally, contextual skills encompass the ability to manage the planning, 
preparing and providing of regular, satisfying meals. This construct is based on 
observations including abilities to plan ahead for eating, incorporate all food groups, 
correctly utilize food labels and packages, as well as time spent preparing meals 
from scratch, frequency of dining in or out, and enjoyment of cooking. 
Objectives of this research were to: 1) Develop curriculum using ELT for FCS 
classrooms; 2) Use the curriculum to create a PD opportunity for FCS educators; and 
3) Improve FCS educators’ nutrition self-efficacy, cooking skills/attitudes, and 
eating competence.  
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Methods 
Curriculum Development 
Prior to the current study, a survey of Iowa FCS educators (unpublished 
data) was conducted to assess PD needs. These survey results and the Dietary 
Guidelines for Americans 2015-2020 (DGA) guided development of the curriculum 
and PD opportunity for FCS educators. 
The PD needs and preference assessment of Iowa FCS Educators identified 
eight topic areas  1) diet analysis tools and label reading; 2) food safety in the 
kitchen and industry; 3) protein sources, supplements and quality; 4) types of fat 
and related health effects; 5) sugar-sweetened and caffeinated beverages; 6) 
influences of marketing on eating behaviors and competence; 7) snack habits and 
quality; 8) career opportunities in food science and nutrition (unpublished data). 
Lessons were developed using ELT and included lecture and hands-on activities, 
such as preparing a recipe, group work and discussion, and student presentations or 
class discussion. Lessons were designed for two 45-minute classes or combined to 
accommodate a 90-minute block schedule. Materials for each lesson included a 
lesson plan, PowerPoint® presentation, materials list, grocery list, recipe cards, 
worksheets, supplemental resources, food labels and other resources. The 
curriculum and PD opportunity were named Nutrition Nuggets for the FCS Classroom 
(Nutrition Nuggets). This study was approved by the Iowa State University 
Institutional Review Board, and consent information can be found in APPENDIX A. 
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Participants 
Nutrition Nuggets PD opportunity was advertised through the Iowa AEA PD 
Online catalog, FCS educators’ statewide listserv and promoted by Human Sciences 
Extension and Outreach (HSEO) Nutrition and Wellness Program Specialists. 
Participants had the opportunity to engage in two PD opportunities, each awarding 
one credit of teacher license renewal.  A convenience sample of 24 educators 
participated in the hybrid training; 10 educators (42%) proceeded to implement the 
lessons in their classrooms. 
 
Nutrition Nuggets Training: 
The first PD activity trained participants on the curriculum using a hybrid 
format. Successful completion required finishing the online portion (eight hours) 
and a face-to-face regional workshop (eight hours). Regional workshops were either 
one eight-hour session or two four-hour sessions depending on the HSEO Nutrition 
and Wellness specialist hosting the workshop. The online portion included viewing 
pre-recorded lessons (eight voice-over PowerPoints®) and completing readings, 
assignments, and discussion posts about topics in nutrition and health (i.e., 
supplements, genetically modified foods, fad diets, etc.).   
Participants also attended a workshop hosted regionally by a HSEO Nutrition 
and Wellness Program Specialist. During the workshop, participants completed all 
experiential activities for each lesson. These activities included preparing recipes, 
conducting sensory analyses, completing worksheets, accessing online nutrient 
analysis databases, utilizing dietary analysis software, and identifying credible 
 59 
information sources. Upon successful completion of all online and workshop 
activities, participants were awarded one teacher license renewal credit. 
Participants successfully completing the hybrid training could complete the 
second PD activity: implementing the curriculum in their classroom. Successful 
completion required implementation of all eight lessons, completing an evaluation 
of each lesson, implementation log (date, time, number of students, comments), and 
pre- and post-implementation surveys. Implementing the lessons provided the 15 
hours contact time required for teacher license renewal credit (Iowa Board of 
Educational Examiners, 2018). Once the appropriate documentation was submitted, 
participants received one teacher license renewal credit. 
 
Surveys 
The impact of the PD opportunities on participants’ nutrition self-efficacy, 
cooking attitudes and skills, and eating competence was examined using previously 
validated tools Surveys were administered prior to hybrid training (T1), after 
hybrid training (T2) and after implementation of curriculum (T3). Surveys consisted 
of 61 items, were administered electronically via Qualtrics (Qualtrics 2018, Provo, 
UT), and could be completed via smartphones, computers, tablets or any device with 
internet capabilities. The survey included six demographic questions: last four digits 
of cell phone number to link responses, years teaching, perceived technology skills, 
class schedule (traditional or block-style), and teaching role. Participants were 
assigned the Economic Research Service (ERS) Rural Urban Continuum Code based 
on location of their school (Parker, 2016) as geographic location is associated with 
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health literacy, health status and other health-related modifiable risk factors. 
(National Center for Health Statistics, 2017a)  
Nutrition self-efficacy (five items) was measured using a four-point Likert 
scale (i.e., very uncertain, rather uncertain, rather certain, very certain) adapted 
from Schwarzer and Renner. 
Cooking skills (14 items) and attitudes (four items) were examined using a 
survey developed by Condrasky and colleagues (2011). Both scales (cooking skills 
and attitudes) use five-point Likert scales (i.e., strongly disagree, disagree, neutral, 
agree, strongly agree). Internal consistency of cooking skills (Cronbach α=.91) and 
attitudes (Cronbach α=.95) as well as test-retest reliability (r=0.63–0.88) 
coefficients were reported. The sample used to validate this tool was diverse in age, 
race and employment status. 
The Satter Eating Competence Inventory (ecSI 2.0) includes four constructs: 
1) Eating Attitudes (five items); 2) Food Acceptance (three items); Internal 
Regulation (three items); and 4) Contextual Skills (five items). The ecSI 2.0 uses a 
five-point Likert scale [i.e., always (3), often (2), sometimes (1), rarely (0) never (0)] 
for a total possible score of 48. A higher score indicates greater eating competence, 
while a lower score indicates lower eating competence. The ecSI 2.0 has reported 
internal consistency (Cronbach α=0.77) and reliability (r=0.68; p<0.001) (Stotts & 
Lohse, 2007). It has been validated as a tool for measuring eating competence in 
demographically diverse populations(Cunningham-Sabo et al., 2016; Psota et al., 
2007) including both low-income (Krall & Lohse, 2010; Lohse et al., 2007) and non-
low-income females ages 18-49. (Stotts & Lohse, 2007) 
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Data Collection and Analysis 
Prior to the hybrid training, participants were asked to complete a pre-
survey (T1). After completing the workshop, participants were asked to complete a 
post-training survey (T2). If participants elected to implement the curriculum, they 
were asked to complete the post-training survey a second time (T3) after 
implementing all lessons in their classroom.  
Scores were calculated for each tool included in the survey. Scales were 
scored such that a higher score reflected more positive attitude, skill or self-efficacy. 
In total, there were eight scores (maximum score): 1) nutrition self-efficacy (20); 2) 
cooking skills (70); 3) cooking attitudes (20); 4) overall eating competence – “ecSI” 
(48); 5) eating attitudes (15); 6) food acceptance (9); 7) internal regulation (9); and 
8) contextual skills (15).  
Scores were calculated at each time point (T1, T2, and T3) for each of the 
tools included in the survey. Change scores were calculated for each score (T1 to T2 
for both groups; T1 to T3 and T2 to T3 for the implementation group) to examine 
the impact of the two PD opportunities. 
Statistical analyses were conducted using SPSS 24.0 (IBM SPSS Statistics for 
Windows, Version 24.0). Paired t-tests were run on each score between each time 
point (T1 and T2 for both groups; T1 and T3 for the implementation group; T2 and 
T3 for the implementation group) using the Bonferroni method to correct for type 1 
error (Table 2). Independent samples t-tests were conducted on the change score by 
training and implementation groups as well as dichotomous variables such as years 
teaching (greater than or less than 20 years), rural or urban location, and number of 
 62 
teaching roles (multiple vs FCS only). Finally, Spearman correlational analyses and 
Analyses of Variance (ANOVAs) were conducted to explore demographic variables 
and survey scores. Significance was set at p<0.05 for all statistical analyses. 
 
Results 
Twenty-four educators successfully completed the Nutrition Nuggets hybrid 
training. Of these, 10 (42%) successfully implemented all eight lessons in their 
classroom. Many participants chose not to implement the lessons for three main 
reasons: 1) teaching plans for the upcoming semesters were already determined; 2) 
requirement to complete all components as instructed; and 3) difficulty of lessons 
for their student body.  All were FCS educators, and five (22%) reported multiple 
teaching roles including coach, health or physical education. Six (25%) taught in 
urban areas, while 16 (67%) taught in rural areas, 2 (X%) did not indicate school 
location. Participants in urban areas were more likely to have multiple teaching 
roles compared to participants in rural areas (t=2.75; p=0.03). Nearly 60% reported 
teaching for greater than 20 years. Sociodemographic factors including teaching 
role, years teaching, technology skills or class schedule type did not influence 
change scores.    
Paired t-tests of survey scores (T1→T2) indicate participants of training-only 
exhibited a significant decrease in contextual skills (p< 0.05) (Table 1). No other 
significant changes were observed for either group (training-only or 
implementation) between pre- and post-training (T1→T2). 
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Paired t-tests of survey scores (T1→T3 and T2→T3) for the implementation 
group revealed a significant improvement in cooking attitudes, ecSI, eating 
attitudes, food acceptance, internal regulation and contextual skills. These 
improvements occurred primarily between T2 and T3 with the exception of cooking 
attitudes, which improved between T1→T3. Additionally, self-efficacy and cooking 
skills exhibited a trend (p<0.10) towards improvement between T1→T3 (Table 1). 
A number of change scores were negative at T2, indicating lower scores after 
training (Table 2). Independent samples t-tests were conducted on change scores 
(T1→T2; T1→T2/T3) between the two groups. No significant difference in change 
scores from T1→T2 between the two groups was detected. However, when 
comparing changes scores for the training only (T1→T2) with the implementation 
(T1→T3) groups, the implementation group had significantly higher cooking 
attitudes, ecSI (p-value), eating attitudes (p-value), and contextual skills (p-value) 
change scores (Table 2). 
Paired t-tests were also conducted on change scores between T1→T2 and 
T2→T3 in the implementation. The ecSI and each of the individual four constructs 
had negative change scores between T1 and T2; however, these scores became 
positive between T2 and T3.  Four of these scores suggest significant (p<0.05) 
improvement (Table 3). Results suggest implementation of the curriculum had the 
greater impact on the ecSI score and its four constructs. 
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Table 1: Paired T-Tests of Survey Scores by Group and Time Point 
Training Group Only (n=14) 
Variable T1 T2 T3 
Nutrition self-efficacy 65.71 + 3.39 66.43 + 3.72  
Cooking skills 88.37 + 3.67 88.57 + 3.88  
Cooking attitudes 38.57 + 4.55 37.50 + 3.91  
ecSI 31.57 + 2.17 29.50 + 1.81  
Eating attitudes 11.00 + 0.71 10.14 + 0.65  
Food acceptance 4.71 + 0.53 5.00 + 0.51  
Internal regulation 5.71 + 0.47 5.79 + 0.30  
Contextual skills 10.14 + 0.93 8.57 + 0.88b  
Implementation Group (n=10) 
Variable T1 T2 T3 
Nutrition self-efficacy 68.89 + 6.55 71.25 + 3.98 77.50 + 2.83c 
Cooking skills 88.57+ 3.38 85.71+ 3.68 91.07 + 2.91c 
Cooking attitudes 32.78 + 3.83 40.63 + 6.58 48.89 + 4.62b 
ecSI 28.00 + 3.17 25.43 + 2.90 34.86 + 2.54a,d 
Eating attitudes 9.44 + 1.04 9.25 + 0.92 11.88 + 0.85a,d 
Food acceptance 4.67 + 1.01 4.25 + 0.82 6.00 + 0.78a 
Internal regulation 4.89 + 0.79 4.00 + 0.62 6.14 + 0.67a 
Contextual skills 9.00 + 0.97 7.38 + 1.09 10.38+ 0.91a 
T1=Pre-training 
T2=Post-Training 
T3=Post-Implementation 
  
a significantly different from T2 (p<0.05)   
b significantly different from T1 (p<0.05)   
c trend from T2 (p<0.10)   
d trend from T1 (p<0.10)   
 
Analysis of variance (ANOVA) with Tukey’s post-hoc analyses were 
conducted on T2→T3 change scores to investigate the influence of demographic 
factors on post-implementation change scores. No significant differences or trends 
were observed for change scores (self-efficacy, eating competence, eating attitudes, 
food acceptance, internal regulation and contextual skills) by demographic factors 
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(educator role, number of years teaching, technology skills, class schedule type and 
number of teaching roles).  
 
 
 
Table 3: Paired T-Test of Change Score for Implementation Group Time Points 
Variable T1→T2 T2→T3 p 
Self-Efficacy 8.33 + 8.03 3.33 + 1.05 0.59 
Cooking Skills -1.84 + 2.92 5.71 + 3.28 0.15 
Cooking Attitudes 7.14 + 5.44 11.43 + 7.38 0.74 
ecSI -6.17 + 3.40 10.00 + 2.44 0.01 
   Eating Attitudes -1.29 + 1.06 3.00 + 1.05 0.05 
   Food Acceptance -0.43 + 0.53 1.71 + 0.61 <0.00 
   Internal Regulation -1.50 + 1.18 2.17 + 1.01 0.06 
   Contextual Skills -2.43 + 1.19 3.14 + 0.67 0.02 
p-values calculated at CI (.95)   
 
Table 2: Independent T-Tests of Change Scores by Group 
Change Score 
 
Training Only Group 
(n=14) 
Implementation 
Group (n=10) 
 
Variable T1→T2 T1→T2 p 
Self-Efficacy 0.71 + 2.86 3.57 + 8.29 0.69 
Cooking Skills 0.20 + 0.85 -1.84 + 2.92 0.40 
Cooking Attitudes -1.07 + 2.97 7.14 + 5.44 0.16 
ecSI -2.07 + 1.90 -6.17 + 3.40 0.28 
Eating Attitudes -0.86 + 0.75 -1.29 + 1.06 0.75 
Food Acceptance 0.29 + 0.41 -0.43 + 0.53 0.32 
Internal Regulation 0.07 + 0.45 -1.50 + 1.18 0.14 
Contextual Skills -1.57 + 0.69 -2.43 + 1.19 0.51 
Change Score 
 
Training Only Group 
(n=14) 
Implementation 
Group (n=10) 
 
Variable T1→T2 T1→T3 p 
Self-Efficacy 0.71 + 2.86 8.89 + 6.86 0.22 
Cooking Skills 0.20 + 0.85 3.86 + 4.15 0.43 
Cooking Attitudes -1.07 + 2.97 16.11 + 6.60 0.01 
ecSI -2.07 + 1.90 5.89 + 2.97 0.03 
Eating Attitudes -0.86 + 0.75 2.00 + 0.97 0.03 
Food Acceptance 0.29 + 0.41 1.44 + 0.87 0.25 
Internal Regulation 0.07 + 0.45 1.44 + 1.14 0.21 
Contextual Skills -1.57 + 0.69 1.00 + 0.78 0.03 
p-values calculated at CI (.95)  
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Discussion 
Greater change occurred among those who took part in both the training and 
the implementation versus the training only. These results suggest experiential 
learning (implementation) was impactful, which is consistent with other research 
using ELT. (D’Adamo et al., 2016; Dudley et al., 2015) 
Improving eating competence has cognitive, behavioral and social 
implications. Lohse and others (2017) determined specific behaviors and attitudes 
were associated with varying levels of eating competence; a person dissatisfied with 
their weight was 54% less likely to be a competent eater. Further, individuals with 
higher eating competence have significantly lower risk for cardiovascular events, 
(Psota et al., 2007) are more likely to experience positive body satisfaction and 
improved weight management, and more likely to meet dietary intake and physical 
activity recommendations. (Stotts & Lohse, 2007) As the FCS classroom is typically 
the venue for nutrition education, FCS educators need to be informed in these areas 
to model and guide behaviors of their students, as well as benefit their own health. 
Research has previously suggested experiences with challenges, discoveries and 
reflections enable educators to deliver relevant educational material more 
effectively. (Rehm, 2006) 
The eating competence constructs are based on clinical observations and 
treatment of disordered eating behaviors. (Satter, 2007) They are particularly 
relevant given the prevalence of disordered eating patterns in today’s society, which 
often lead to both underweight and overweight status. (Le Grange et al., 2012) 
Underweight and overweight conditions both have similar deleterious health 
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implications such as increased risk for body dissatisfaction and eating disorders 
(Clifford et al., 2015; Reba-Harreleson et al., 2009); increased smoking and alcohol 
use (Vurbic et al., 2015); cardiovascular events including heart attack and atrial 
fibrilation (Flegal et al., 2005; Kang et al., 2016); renal disease (Fotheringham et al., 
2014; Sato et al., 2013); and increased years of work and life lost. (Brown et al., 
2000; Fontaine, 2003) 
In the current study, eating competence and the four individual construct 
scores among the training-only group were similar to eating competence scores 
previously reported in other studies. Scores for the implementation group were 
much lower than previously reported scores at T1 and T2, and similar or higher at 
T3. (I. R. Contento, Koch, Lee, Sauberli, & Calabrese-Barton, 2007; Lohse et al., 2007; 
Psota et al., 2007; Stotts & Lohse, 2018) The implementation group experienced a 
significant improvement in overall eating competence, eating attitudes, food 
acceptance and contextual skills. A  non-significant change in eating competence 
following a 10-week online nutrition education intervention has been reported. 
(Greene et al., 2012) It is possible the significant change in eating competence with 
the current study was related to the use of ELT strategies. Results of the paired t-
tests on raw scores between T1→T2 for the training-only group, and T1→T3 for the 
implementation group indicate the training-only group exhibited just one significant 
change while the implementation group had significant improvement in eight of the 
survey tools.  These results suggest implementation of learned material is the 
catalyst for behavior and attitude change, which is consistent with other research 
using experiential learning approaches. (D’Adamo et al., 2016; Dudley et al., 2015)  
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Self-efficacy related to healthy eating and cooking has been shown to 
improve in educators after completing experiential learning activities. (Diker et al., 
2013) Improving self-efficacy, healthy behaviors, cooking skills and attitudes of 
nutrition educators benefit both students and educator. Current recommendations 
suggest implementing behavior-based interventions to help students achieve a 
healthy lifestyle (Dietary Guidelines Advisory Committee, 2015). Behavioral 
interventions include experiential learning activities, which actively engage 
students in the behavior change process. Educators need to be equipped to develop 
and implement ELT strategies.  
Interestingly, many of the survey tool scores decreased between T1 and T2 
(negative change scores) indicating lower self-efficacy, skill, or competence among 
both groups. It is possible participants were over-confident and/or not familiar with 
the constructs measured by the survey tools.  For example, during the hybrid 
training, educators were introduced to the constructs of the eating competence 
model and mindful eating. These were likely new concepts for the educators and 
post-training scores (T2) may have reflected an enhanced appreciation and 
understanding of these constructs, thus the lower scores. Similar to the paired t-
tests in the implementation group, a number of change scores between the training 
only and implementation groups were significantly different (p<0.05) or trended 
(p<0.10).  The significantly higher changes detected for cooking attitudes, ecSI, 
eating attitudes and contextual skills in the implementation group  support previous 
research showing the positive impact of ELT on nutrition knowledge, behaviors and 
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attitudes, (Diker et al., 2013; Jarpe-Ratner et al., 2016; Parmer et al., 2009; Scogin et 
al., 2017) and further support use of ELT as a model for PD.   
Change scores did not appear to be impacted by demographic differences, 
such as teaching role, years teaching, technology skills or class schedule type. This 
may be due to the small sample size and lack of diversity in the sample. Although 
not significant, change scores observed in educators with more than 20 years of 
teaching experience were greater than those observed in educators with less than 
20 years. This result was unexpected, particularly for cooking attitudes, cooking 
skills and nutrition self-efficacy. These results indicate this population may be 
interested in learning new material or could benefit from experiential PD 
opportunities. These results also support conclusions from the National Center for 
Education Statistics, which reported vocational educators as more likely to: 
1)participate in field-specific PD; 2)seek new information/training after completing 
field-specific PD: and  3)change teaching practices based on that information and 
training. (US Department of Education, 2000) 
 
Limitations 
The generalizability of these findings is limited due to a non-diverse, small 
sample; limited ability to assess curriculum protocol adherence, and the use of self-
report data. This was a convenience sample of FCS educators teaching primarily in 
rural locations in a Midwest state. Although preferred for qualitative investigation, 
conclusions based on convenience samples typically cannot be generalized to other, 
larger populations.  
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Less than half of participants chose to implement the lessons. Additionally, 
adherence to curriculum protocol could not be guaranteed as the researchers had 
no physical contact with participants, their classrooms or their teaching materials. 
Further, all data collected was self-report, which has inherent limitations. Finally, 
components of this curriculum, such as introducing, discussing and measuring 
eating competence, required participants to be insightful, highly self-aware and 
honest with themselves and the researchers. This is a challenging task even with 
extensive training.  
 
Conclusion 
As enrollment in vocational studies continues to decline, it is critical to 
increase interest and engagement of both educators and students in these fields. 
Individual knowledge, self-efficacy, attitudes and behaviors of educators directly 
influences their classroom and ultimately their students. Further, comfort and 
willingness to implement new learning material and strategies in the classroom 
varies by educator. This is particularly relevant for nutrition education, which is a 
relatively new area of science and continues to evolve. Providing FCS educators with 
topic-based PD affords them the latest research-based tools to inform their teaching 
practices, encourages growth in their field of study, and facilitates positive changes 
in behaviors and attitudes of their students.  
Content-specific opportunities to fulfill PD requirements for FCS educators 
are lacking. Moreover, availability and accessibility of PD opportunities can be 
limited due to geographical location/residence of the educator relative to the PD 
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being offered, or the modality of the PD being offered. However, results from this 
study and others indicate ELT as a model for hybrid (combination of online and 
face-to-face) PD is an effective method for increasing nutrition self-efficacy and 
other positive health behavior outcomes of participating educators. Active and 
experiential learning models strengthen teaching and learning among the four core 
concepts of FCS: Basic Human Needs, Individual Well-Being, Family Strengths, and 
Community Vitality.  
More research is needed regarding the current state of the FCS classroom. 
This should include assessment of knowledge, skills, self-efficacy, perceptions, 
behaviors and teaching practices of the current generation of FCS educators. This 
information is necessary when designing field-specific PD opportunities for these 
educators. PD opportunities should utilize ELT to maximize the desired teaching 
and learning outcomes.  
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Abstract 
Objective: To evaluate the impact of nutrition education curriculum using 
Experiential Learning Theory (ELT) on healthy eating/cooking self-efficacy, 
parental/peer support, and eating competence among youth. 
Methods: Outcomes were assessed using a pre-/post-intervention survey. Subjects 
completed a 61-item online survey prior to and after instruction with curriculum.   
Results:  
Subjects (n=111; 59% female; 71% white, 65% rural) experienced significant 
differences in eating competence scores based on demographics. Significant 
improvement in four of five eating competence scores for white subjects, but not 
minority subjects.  
Conclusions and Implications:  
Experiential nutrition education may improve eating competence for white high-
school students. High-school nutrition education needs to be culturally sensitive to 
reach youth of all races and ethnicities to facilitate change in health behaviors.  
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Introduction 
The millennial generation has been predicted to live shorter lives than their 
parents.(Fontaine, 2003; Olshansky et al., 2005; U.S. Department of Health and 
Human Services, 2001) In the United States approximately 21% of youth, ages 12-
19, are overweight or obese.(Centers for Disease Control and Prevention, 2017b; 
National Center for Health Statistics, 2017b) Over 30% of these youth have 
metabolic syndrome(Johnson et al., 2009; Mark & Janssen, 2008) (three or more of 
the following: abdominal obesity, high triglycerides, low high-density lipoprotein, 
high blood pressure, and high fasting blood glucose). Unhealthy eating habits and 
behaviors developed as youth typically extend into adulthood and, can lead to 
conditions such as obesity and metabolic syndrome.(Nicklaus & Remy, 2013) These 
behaviors increase the risk for secondary medical conditions such as heart disease, 
diabetes, and kidney disease among others. As youth advance to adulthood, these 
disease states increase in severity, and extend the duration of disease management 
and related medical expenditures. (Shrestha et al., 2017a)  
Nutrition education frequently occurs in middle- and high-school Family and 
Consumer Science (FCS) classrooms and tends to focus on rote knowledge. 
However, knowledge does not necessarily predicate compliance; thus, there is a 
need to focus on skills and behaviors rather than knowledge to facilitate behavior 
change. ELT includes tactile experience and is arguably the most successful 
approach to learning and skill development, particularly for nutrition and health 
topics. (Coker et al., 2017; Diker et al., 2013; Dudley et al., 2015; Parmer et al., 2009; 
Scogin et al., 2017) In fact, FCS concepts tend to be delivered in a tactile manner. 
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ELT bridges cognitive and behavioral methodologies with a continuous cycle of four 
learning phases: concrete experience, reflective observation, abstract 
conceptualization and active experimentation. (Kolb, 1984) ELT also develops non-
cognitive skills, such as communication, team-building, oral communication, 
professionalism and work ethic. (Scogin et al., 2017)  
The cognitive and behavioral methodologies of ELT instill self-efficacy. Self-
efficacy is an individual’s confidence in their knowledge and skill to perform an 
action or behavior. (Lytle, 2005) Self-efficacy can be used to assess the impact of 
interventions on health behaviors; however, it has not been examined in the high 
school classroom. The eating competence model (ecSI 2.0) represents the collective 
balance of positive eating behaviors and attitudes, and can also be used to examine 
eating behavior. (Cunningham-Sabo et al., 2016; Krall & Lohse, 2010; Lohse et al., 
2007; Satter, 2007, 2008)  Individuals with higher eating competence are at lower 
risk for cardiovascular events, (Psota et al., 2007) more likely to experience positive 
body satisfaction, and more likely to meet dietary intake and physical activity 
recommendations. (Stotts & Lohse, 2007) The ecSI 2.0 is comprised of four 
constructs: 1) eating attitudes and attitudes about food; 2) food acceptance skills; 3) 
internal regulation skills; and 4) contextual skills, or the ability to plan and prepare 
regular, satisfying meals. (Satter, 2007)  
The objective of this study was to evaluate the impact of an ELT-based 
nutrition education curriculum in FCS classrooms. Evaluation measures included 
healthy eating/cooking self-efficacy, eating competence, parental/peer support for 
healthy eating, and knowledge/perceptions of curriculum topics.  
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Methods 
Curriculum Development 
A survey of secondary FCS educators in the state (unpublished data) was 
conducted as a needs and preference assessment for the development of nutrition 
education curriculum. Results of the survey and the Dietary Guidelines for 
Americans 2015-2020 (DGA) guided development of the Nutrition Nuggets for the 
FCS Classroom (Nutrition Nuggets) curriculum. Eight topics were identified for 
curriculum development. Lessons were developed using ELT, and included lecture, 
tactile learning activities (i.e., food preparation and sensory analyses), group work 
and discussion, and student presentations.  
Lessons were designed to accommodate both traditional 45-minute periods 
and 90-minute block schedules. Training on Nutrition Nuggets curriculum was 
offered as a professional development opportunity for FCS educators. Educators 
could participate in a hybrid training (online lesson and face-to-face workshop) for 
one credit of teaching license renewal. Upon successful completion of training, an 
additional credit of license renewal could be earned for implementing the 
curriculum in the classroom. Materials for each lesson included a lesson plan, 
PowerPoint® presentation (with script), materials list, grocery list, recipe cards, 
worksheets, supplemental resources, and food labels.  
 
Participants 
Students in classrooms where FCS educators implemented Nutrition Nuggets 
for teacher license renewal credit served as subjects for this study. Parents were 
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notified of the research occurring and were asked to ‘opt out’ if they did not want 
their student responding to the research survey (n=0).  Students also had the option 
to ‘opt out’ of participation at the beginning of the survey, which immediately 
terminated the electronic survey (n=10). A total of 111 students completed the 
electronic survey at pre and post. This research was approved by the Institutional 
Review Board at Iowa State University. 
 
Surveys 
Subjects completed a survey pre-(T1) and post-intervention(T2). The survey 
included previously validated tools measuring healthy eating self-efficacy, cooking 
attitudes and self-efficacy, parental/peer support for healthy eating, and eating 
competence. (Lohse et al., 2007; Satter, 2007) Collectively, these comprised a 61-
item survey administered electronically via Qualtrics (Qualtrics 2018, Provo, UT). 
The survey took four to six minutes to complete. 
Demographic characteristics gathered included the last four digits of cell 
phone number (to link responses), grade, age, gender, ethnicity and school attended. 
School location was categorized using the Economic Research Service Rural-Urban 
Continuum Codes.(Parker, 2016) Although Iowa’s population is rather homogenous 
(91% white), there are diverse areas and vocational classrooms are typically 
diverse. (Rehm, 2006; VanMeter-Adams, Frankenfeld, Bases, Espina, & Liotta, 2014)  
Eating competence was measured using the ecSI 2.0 scale (16 items). (Ellyn 
Satter, 2007) The ecSI 2.0 generates five scores including overall eating competence 
(ecSI) and four individual construct scores (eating attitudes, food acceptance, 
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internal regulation, contextual skills). The ecSI 2.0 uses a five-point Likert scale [i.e., 
always (3), often (2), sometimes (1), rarely (0) never (0)]; a higher score indicates 
greater eating competence. The ecSI 2.0 has reported internal consistency 
(Cronbach α=0.77) and reliability (r=0.68; p<0.001). (Stotts & Lohse, 2007) It has 
been validated as a tool for measuring eating competence in diverse populations; 
(Cunningham-Sabo et al., 2016; Krall & Lohse, 2010; Lohse et al., 2007; Psota et al., 
2007; Stotts & Lohse, 2007) however, it has not been used in high-school settings. 
Parental and peer support for healthy eating was measured using a subset of 
eight items from the Diet-specific Social Support for Adolescents (DSSA) scale, 
(Stanton et al., 2013) validated in youth age 13-18. (Fitzgerald et al., 2013) 
Cronbach α values were acceptable for both parental (α=0.73) and peer (α=0.78) 
support. Eight items are measured on a five-point Likert scale [never (0), rarely (1), 
sometimes (2), often (3), very often (4)]. Higher scores indicate greater support. 
Cooking self-efficacy was measured using an eight-item scale validated in 
middle-school youth [Cronbach α=0.78; test-retest reliability (r=0.80)]. Each item 
was scored on a five-point Likert scale [not at all confident (1), a little confident (2), 
unsure (3), quite confident (4) and very confident (5)]. Higher scores indicate 
higher self-efficacy. 
Self-efficacy to make healthy food choices was examined using nine items 
from a previously validated tool (Neumark-Sztainer et al., 2003) measuring socio-
environmental, personal and behavioral factors influencing fruit and vegetable 
intake. These items focused on social, emotional and normal (Cronbach α=0.79, 0.83 
and 0.71, respectively) situations in which youth make eating decisions. Responses 
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were captured and scored using an open six-point Likert scale [“not at all sure” as 
the first option (1), followed by four blank options (2,3,4,5), and “very sure” as the 
final option (6)]. Higher scores indicate higher self-efficacy. 
The final portion of the survey explored opinions/perceptions of curriculum 
topics (i.e., “genetically-modified foods are safe to eat”; “athletes need protein 
supplements”). Responses to these items were collected and scored using a four-
point Likert scale [strongly disagree (1), disagree (2), agree (3), strongly agree (4)].  
 
 
Data Analysis 
 
Grade level, race and population density were collapsed and recoded into 
dichotomous variables to facilitate analyses of independent t-tests. Grade levels 
were collapsed into “junior-high” (7th-9th grade) and “high-school” (10th-12th grade), 
ethnicity (white; minorities) and population density (rural/urban codes 1-3= 
“urban”; codes 4-9= ”rural”. 
The survey consisted of nine individual scores: 1) overall eating competence 
ecSI (maximum score=48); 2) eating attitudes =15; 3) food acceptance =9; 4) 
internal regulation =9; 5) contextual skills =15; 6) parental support for healthy 
eating =20; 7) peer support for healthy eating =20; 8) cooking self-efficacy =48; and 
9) healthy eating self-efficacy =54. Pre- to post-participation change scores were 
calculated for each score.  
Statistical analyses were conducted using SPSS 24.0 (IBM SPSS Statistics for 
Windows, Version 24.0). Paired t-tests were run for each score between each time 
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point using the Bonferroni method to correct for type 1 error. Independent samples 
t-tests were conducted on change scores and demographic variables including 
gender, location, and junior-high or high-school. Spearman correlations were used 
to explore the influence of sociodemographic variables with each individual change 
score. Wilcoxon Signed Rank Tests were conducted on topic opinion responses. 
Finally, general linear regression analyses were conducted to explore potential 
predictors of behavior change. 
Results 
One-hundred-eleven subjects successfully completed both pre- and post-
surveys. Subjects were distributed equally by gender (59% female; 41% male) and 
grade (49% junior-high; 51% high-school). Subjects were primarily white (71%) 
and attended school in rural locations (65%) (Table 1).  
Paired t-tests of survey scores (T1→T2) suggest no significant change in any 
of the survey scores (Table 2). Interestingly, scores for ecSI, eating attitudes, 
parental influence, and healthy eating self-efficacy decreased between time points. 
The change in food acceptance was significantly higher among white 
students than students of color (p=0.05; Table 3). No other differences in change 
scores by sociodemographic variables were detected.  Notably, all but three change 
scores were negative for minority subjects, indicating a decrease in survey scores 
from T1→T2. In contrast, all but three change scores were positive for white 
subjects, indicating an increase in survey scores from T1→T2.  
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Minority subject status was negatively correlated all ecSI scores (overall ecSI 
and four constructs) (Table 4); the correlation with food acceptance was significant 
(p<0.05). There was a significant negative correlation between rural-residing 
subjects and peer support (p<0.05); but a significant positive correlation between 
rural-residing subjects and older subjects (p<0.05). Peer support was positively 
correlated with parental support (p<0.05) and negatively correlated with contextual 
skills (p<0.05). 
  
Table 1: Demographics of Student Subjects (n=111) 
Age (years) n Percent (%) 
12 1 0.90 
13 34 30.63 
14 19 17.12 
15 18 16.22 
16 11 9.91 
17 25 22.52 
18 3 2.70 
Gender   
Female 65 58.56 
Male 46 41.44 
Grade*   
Junior High 54 48.65 
High-school 57 51.35 
Ethnicity   
White 79 71.17 
Minorites 32 28.83 
Urban/Rural†   
Urban 39 35.14 
Rural 72 64.86 
*Junior high consists of grades 7th-9th; high-school=10th-12th 
† As determined by USDA Economic Research Service Rural Urban Continuum Codes 
(1-3=urban; 4-9=rural) 
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Results from Wilcoxon Signed Rank Tests on topic perception responses 
revealed significant improvements from T1→T2 (Figure 1). Familiarity with food 
safety principles, safety of genetically-modified organisms and knowledge of 
different types and sources of fat significantly increased from T1→T2. Perceptions 
of organic food and sport drinks as superior healthy options significantly decreased 
from T1→T2.   
 
Linear regression models including ethnicity, gender, location and age 
conducted to explore predictors of change scores were not significant (data not 
shown). Further examination of regression coefficients suggest location was 
significantly related to eating attitudes (p<0.05).  
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Discussion 
The lack of change detected for outcome variables may be due to differences 
in implementation among classrooms, which were outside of researchers’ control. It 
is unknown whether there was fidelity and rigor in the implementation of the 
curriculum by the educators. Educators reported some lessons were too lengthy or 
difficult, repeated previous teaching material, didn’t fit into teaching plan, or may 
not be of interest to their students. Although consistent implementation procedures 
were emphasized during training, educators ultimately determined what was 
implemented in their classroom.  Additionally, data were collected via self-report 
measures, which have inherent challenges of bias and validity.(Stanton et al., 2013; 
Thompson & Subar, 2017; Tugault-Lafleur et al., 2016) These measures are 
particularly controversial in the classroom setting, as they are highly influenced by 
situational, social and cognitive factors such as perceived outcome/consequence of 
response. (Brener, Billy, & Grady, 2003) There were no incentives (i.e. extra credit) 
for participation to avoid impacting students academically. There is substantial 
evidence both supporting and opposing incentivized participation in educational 
interventions, such as the likelihood of engagement may depend on the perceived 
value of the reward. (Angelova, Giebe, & Ivanova-Stenzel, 2018; Jacob-Files, Powell, 
& Wright, 2018; Kajackaite & Gneezy, 2017) Observing classroom implementation 
and conducting focus groups with educators would help alleviate these challenges 
by increasing compliance and providing context to the survey results.  
Despite the lack of change between pre- and post-survey scores, independent 
t-tests of change scores by demographic factors are noteworthy. Previously 
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reported barriers to changing health behaviors include income status, food 
availability and accessibility, food preparation knowledge/skills, culture and 
tradition, as well as other socio-ecological factors. (D’Adamo et al., 2016; 
Richardson, Williams, & Mustian, 2003; Schwarzer & Renner, 2000) Therefore, 
differences in scores by demographic were anticipated, but results were surprising. 
Positive change in overall ecSI as well as food acceptance, internal regulation, and 
contextual skills constructs were observed among white subjects but not minorities.  
Minorities had negative change scores for all five of the ecSI scores. This suggests 
the curriculum and/or perhaps recipes/foods discussed were not culturally 
sensitive or engaging for minority subjects. Other researchers have suggested 
nutrition education interventions need to be tailored to different cultures, (Dietary 
Guidelines Advisory Committee, 2015; U.S. Department of Health and Human 
Services, 2001) which may include incorporating culturally relevant cooking 
techniques, flavors, and foods, specifically vegetables and spices. (D’Adamo et al., 
2016; Gatto, Ventura, Cook, Gyllenhammer, & Davis, 2012) These results are 
interesting given the limited diversity [91% white (U.S. Census Bureau, 2017)] in 
the state where this research was conducted. However, the student sample in this 
research was rather diverse (71% white; 65% rural) relative to the state. 
The majority (7 of 10) of counties where subjects resided in this study had 
minority populations above the state average. (U.S. Census Bureau, 2017) Nearly 
one-third of all subjects in this study were from three of these counties, which 
included black, Asian, Native American, and “other”. Cultural norms strongly 
influence health behaviors and attitudes, (Jarpe-Ratner et al., 2016) even in settings 
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such as high-school classrooms.  Vocational classrooms are typically multicultural, 
(VanMeter-Adams et al., 2014) thus it is essential for vocational educators to 
address and adapt to the diverse needs of their students. (Dietary Guidelines 
Advisory Committee, 2015; Rehm, 2006; U.S. Department of Health and Human 
Services, 2001) This requires an understanding of different cultures, histories, 
perspectives and stereotypes to effectively engage multicultural audiences. (Banks 
et al., 2001) Cultural sensitivity of educational programs is a topic of concern. Many 
intervention strategies and survey instruments have been developed for white 
populations, but may not be effective or valid in others. (Pérez-Escamilla & Putnik, 
2007) The results of this study further underscore the need for tailored, culturally-
sensitive nutrition education curricula, even in settings where limited ethnic 
diversity exists. More research is needed in this area to identify best practices for 
nutrition education, including the secondary vocational education setting. (Stotts & 
Lohse, 2007)  
Current results related to gender also offer insight into future educational 
program planning. All ecSI sores improved with the exception of food acceptance 
among females. Females are at greater risk for disordered eating behaviors than 
males. (Ortega-Luyando et al., 2015) ELT and eating competence may serve as a 
non-diet approach to prevent these behaviors. (Diker et al., 2013) Approaches that 
increase self-awareness, self-efficacy and self-esteem, components of eating 
competence, are critical for achieving healthy behavior change. (Bacon & Aphramor, 
2011; Berge et al., 2013; Clifford et al., 2015)  Prior research suggests males spend 
less time preparing food and prepare fewer meals per week than females. (Lohse et 
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al., 2007) This would suggest males require more instruction on cooking and 
contextual skills. ELT is well-suited to the development of these skills. In fact, males 
in this study experienced improved cooking self-efficacy, which has been shown to 
influence cooking skills and healthy eating behaviors. (Condrasky et al., 2011; Jarpe-
Ratner et al., 2016) Research suggests greater self-efficacy in life skills (i.e., cooking) 
is associated with emotional well-being and greater likelihood for making healthy 
eating  decisions. (Utter, Denny, Lucassen, & Dyson, 2016) Nutrition education 
curriculum also needs to be tailored by gender and more research is needed. 
Concepts and activities in the ELT-based nutrition curriculum successfully 
changed subjects’ opinions on some controversial topics. More subjects agreed 
genetically-modified organisms are safe to eat, and fewer agreed organic food is 
healthier than non-organic on the post-survey. However, results of the current study 
are consistent with the literature suggesting change in rote knowledge and 
perception did not change eating competence or behavior. It has been well 
documented that knowledge is necessary for, but does not predict, behavior change. 
(I. Contento et al., 1995; Lytle & Achterberg, 1995) Achieving sustained behavior 
change is dependent on many factors including an individual’s readiness and 
barriers to change, (Brug et al., 2005; Clifford et al., 2015) ability to access and 
utilize resources, (Brug, 2009) and social support. (Pace, D’Urso, & Zappulla, 2018) 
Further research is needed to clearly elucidate effective learning and behavior 
change theories, as well as required dose, to elicit behavior change.  
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Conclusion and Implications 
 
The purpose of this study was to evaluate the effectiveness of an ELT-based 
curriculum in improving healthy eating and cooking self-efficacy, parental/peer 
support for healthy eating, eating competence, and nutrition-related knowledge. 
Although significant changes were not observed in the pre- and post-survey change 
scores for the aggregate student sample, significant differences by demographics, 
particularly minority status, were noted. This was particularly noteworthy given the 
limited diversity in the state in which this research was conducted.  
Minority status is important to consider when developing nutrition 
education curriculum for any audience. Food choices and behaviors are strongly 
associated with culture and very personal to the individual.  FCS educators have a 
unique opportunity to influence food choices and behaviors of their students. 
Cultural norms strongly influence health behaviors and attitudes, (Jarpe-Ratner et 
al., 2016) even in high-school classrooms.  Vocational classrooms are typically 
multicultural, (VanMeter-Adams et al., 2014) thus it is essential for vocational 
educators to address and adapt to the diverse needs of their students. (Dietary 
Guidelines Advisory Committee, 2015; Rehm, 2006; U.S. Department of Health and 
Human Services, 2001) This requires an understanding of different cultures, 
histories, perspectives and stereotypes to effectively engage multicultural 
audiences. (Banks et al., 2001) Factors including an individual’s readiness and 
barriers to change, (Brug et al., 2005; Clifford et al., 2015) ability to access and 
utilize resources, (Brug, 2009) and social support (Pace et al., 2018) need to be 
addressed to facilitate behavior change. Many educational curricula and survey 
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instruments have been developed for white populations, but are likely not be 
effective or valid in others. (Pérez-Escamilla & Putnik, 2007) Using ELT strategies, 
culturally relevant food preparation and nutrition information has the potential to 
influence behavior change at a very personal level.   
The results of this study further underscore the need for tailored, culturally-
sensitive nutrition education curricula. More research is needed in this area to 
identify best practices for nutrition education, including the secondary education 
setting. (Stotts & Lohse, 2007) To inform future curricula development, student and 
educator perspectives should be captured and integrated using community-based, 
participatory research. 
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CHAPTER 6: CONCLUSIONS 
The objectives of this study were to: 1) develop and experiential-learning-
based nutrition education curriculum; 2) train FCS educators on the curriculum; 3) 
implement the curriculum in high-school FCS classrooms; and 4) evaluate the 
impact of the curriculum on educators and their students based on changes in self-
efficacy (nutrition, healthy-eating and cooking), cooking skills and attitudes, 
parental and peer support for healthy eating behaviors, eating competence, and 
nutrition-related knowledge and perceptions. 
Educators: results suggest implementation of learned material (experiential 
learning) effectively improved self-efficacy, cooking skills/attitudes and eating 
competence, which supports our hypothesis for our specific aim for educators. 
Moreover, these results provide rational for remodeling PD opportunities to include 
experiential learning activities, as actively engaging with learned material increased 
desired outcomes more than training alone. Future PD should incorporate ELT to 
increase retention of research-based information and facilitate positive changes in 
behaviors, attitudes and eating competence. 
Students: Significant changes were not observed for the sample as a whole, 
thus rejecting our hypothesis for our specific aim for students. However, significant 
differences were observed when survey tools were compared based on various 
demographics. Many correlations among demographical variables were observed as 
well, such as gender and eating attitudes. As vocational classrooms are highly 
diverse, educators must be aware of relationships between demographics and their 
influence on learning ability, as well as prepared to address them. Future nutrition 
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education programming should emphasize cultural sensitivity with as much 
attention as is spent on age and learner capability. 
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APPENDIX A: IRB DOCUMENTS 
IRB Approval Memo: New 
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IRB Approval Memo: Modification 
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Educators Informed Consent: 
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Students Informed Consent: 
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APPENDIX B: LESSON TOPICS AND OUTCOMES ADDRESSING NASAFACS AREAS 
OF STUDY 
  
Lesson Topic and Activities 
NASAFACS Area of Study 
Consumer 
Services 
Food 
Production 
and 
Services 
Food 
Science, 
Dietetics 
and 
Nutrition 
Nutrition 
and 
Wellness 
Toolkit 
Takeoff 
- Create a profile in SuperTracker   X X 
- Access USDA Nutrient Database 
Laboratory 
X  X X 
- Access SpendSmart EatSmart X  X X 
- Compare and analyze various 
nutrition facts and packaging 
labels 
X  X X 
Food Safety 
- Apply four food safety principles of 
FightBac! campaign (clean, 
separate, cook, chill) 
 X X X 
- Prepare chicken salad  X X X 
- Define ways to improve personal 
food safety practices 
X X X X 
- Discuss use of biotechnology X X X X 
The Facts 
About Fats 
- Modify and prepare a recipe using 
a fat substitute (ie, a fruit or 
vegetable puree) 
 X X X 
- Compare and contrast foods 
prepared with different fats 
 X X X 
- Conduct a sensory analysis X  X X 
- Estimate dietary fat intake and 
compare to DGAs 
  X X 
- Explain impact of fats on health   X X 
The Buzz 
About 
Beverages 
- Calculate added sugar intake and 
compare to DGAs, and cost 
analysis on amount spent on SSBs 
each year 
 X X X 
- Prepare two beverages  X X X 
- Summarize effects of too much 
“sweet” on health and disease 
 X X X 
- Identify added sugars in lists of 
ingredients 
X X X X 
- Assess benefits/risks of caffeine   X X X 
- Differentiate supplement vs 
nutrition facts labels 
X  X X 
- Prepare beverage 
recommendation for an athlete  
X  X X 
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(APPENDIX B CONT’D) 
 
Lesson Topic and Activities 
NASAFACS Area of Study 
Consume
r Services 
Food 
Production 
and 
Services 
Food 
Science, 
Dietetics 
and 
Nutrition 
Nutrition 
and 
Wellness 
Protein: A 
Must for 
Muscle? 
- Prepare hummus  X X X 
- Calculate individual protein needs 
and intake 
  X X 
- Examine protein quality of 
supplements compared to foods 
X X X X 
- Assess protein quality of different 
milks and make a 
recommendation based on 
nutrition facts labels 
X X X X 
Snack Attack 
- Compare and contrast nutrition 
facts and ingredients lists of 
convenience store snack items 
with prepared-at-home 
alternatives 
X X X X 
- Interpret and summarize health 
quality of pre-made vs homemade 
snacks using figures, data and 
terminology from DGAs 
X  X X 
- Prepare healthy snacks  X X X 
Marketing 
Mayhem 
- Evaluate validity of health 
messages based on nutrition labels 
X  X X 
- Perform a mindful eating exercise X  X X 
- Assess personal eating 
competence, and set SMART goals 
related to increasing eating 
competence 
X  X X 
- Compare and contrast organic vs 
conventional produce items 
X  X X 
Career 
Options in 
Food Science 
and Human 
Nutrition 
(FSHN) 
- Research careers in FSHN X X X X 
- Research high-school and 
collegiate coursework required for 
interests as well as which colleges 
offer their programs of interest 
X X X X 
- Interact with industry professional 
in the classroom (Q&A) 
X X X X 
- Conduct an informational 
interview with industry 
professional 
X X X X 
- Present research project findings 
to class 
X X X X 
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APPENDIX C: NATIONAL STANDARDS FOR FCS EDUCATION 
National Standards for Family and Consumer Sciences Education  
Copyright © 2018 
Developed by National Association of State Administrators of Family 
 and Consumer Sciences (NASAFACS) 
Area of Study 14.0 
Nutrition and Wellness 
 
Usage Guidelines 
• Family and Consumer Sciences National Standards are outcomes; that is, 
expectations of what students should know and be able to do upon completion 
of a sequence of courses in a defined pathway/program of study.  
• As state or local curriculum is developed, the national standards should be 
utilized as indicators of student achievement at the end of the 
pathway/program of study. Benchmarks should be developed at the state or 
local level for student achievement in earlier courses.  
• The standards are grouped by Areas of Study, NOT by courses or course 
sequences. It is expected that content knowledge and skills from multiple Areas 
of Study would be utilized when building courses and course sequences for 
related Career Pathways for state or local uses. For example, standards from 
Area 14 Nutrition and Wellness might be incorporated into course sequences 
for Area 4 Education and Early Childhood, Area 7 Family and Community 
Services, Area 8 Food Production and Services, and Area 9 Food Science, 
Dietetics and Nutrition as well as course sequences for additional pathways. 
 
Comprehensive Standard 
Demonstrate nutrition and wellness practices that enhance individual and family 
well-being. 
  
Content Standards Competencies 
14.1 Analyze factors that 
influence nutrition and 
wellness practices across 
the life span. 
14.1.1 Explain physical, emotional, social, 
psychological, cultural, and spiritual 
components of individual and family 
wellness. 
14.1.2  Investigate the effects of psychological, 
cultural, and social influences on food 
choices and other nutrition practices. 
14.1.3  Investigate the governmental, economic, 
and technological influences on food choices 
and practices. 
14.1.4 Analyze the effects of global, regional, and 
local events and conditions on food choices 
and practices 
 125 
National Standards for Family and Consumer Sciences Education  
Copyright © 2018 
Developed by National Association of State Administrators of Family 
 and Consumer Sciences (NASAFACS) 
Area of Study 14.0 
Nutrition and Wellness 
 
14.1.5 Analyze legislation and regulations related 
to nutrition and wellness.  
        
14.2 Examine the nutritional 
needs of individuals and 
families in relation to 
health and wellness 
across the life span 
14.2.1 Evaluate the effect of nutrition on health, 
wellness and performance. 
14.2.2 Analyze the relationship of nutrition and 
wellness to individual and family health 
throughout the life span. 
14.2.3 Analyze the effects of food and diet fads, 
food addictions, and eating disorders on 
wellness. 
14.2.4 Analyze sources of food and nutrition 
information, including food labels, related to 
health and wellness. 
14.3 Demonstrate ability to 
acquire, handle, and use 
foods to meet nutrition 
and wellness needs of 
individuals and families 
across the life span.  
14.3.1 Apply current dietary guidelines in planning 
to meet nutrition and wellness needs. 
14.3.2 Design strategies that address the health 
and nutritional recommendations for 
individuals and families, including those 
with special needs. 
14.3.3  Demonstrate ability to select, store, 
prepare, and serve nutritious, aesthetically 
pleasing food and food product. 
14.3.4 Evaluate policies and practices that impact 
food security, sustainability, food integrity, 
and nutrition and wellness of individuals 
and families. 
        
14.4 Evaluate factors that 
affect food safety from 
production through 
consumption. 
14.4.1 Analyze conditions and practices that 
promote safe food handling. 
14.4.2 Analyze safety and sanitation practices. 
14.4.3 Analyze how changes in national and 
international food production and 
distribution systems influence the food 
supply, including sustainability, organic 
food production and the impact of 
genetically modified foods. 
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National Standards for Family and Consumer Sciences Education  
Copyright © 2018 
Developed by National Association of State Administrators of Family 
 and Consumer Sciences (NASAFACS) 
Area of Study 14.0 
Nutrition and Wellness 
 
14.4.4 Investigate federal, state, and local 
inspection and labeling systems that protect 
the health of individuals and the public. 
14.4.5 Analyze foodborne illness factors, including 
causes, potentially hazardous foods, and 
methods of prevention. 
14.4.6 Analyze current consumer information 
about food safety and sanitation. 
        
14.5 Evaluate the influence of 
science and technology 
on food, nutrition, and 
wellness. 
14.5.1 Investigate how scientific and technical 
advances influence the nutrient content, 
availability, and safety of foods. 
14.5.2 Analyze how the scientific and technical 
advances in food processing, storage, 
product development, and distribution 
influence nutrition and wellness.  
14.5.3  Analyze the effects of technological 
advances on selection, preparation and 
home storage of food. 
 14.5.4 Analyze the effects of food science and 
technology on meeting nutritional needs.  
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APPENDIX D: IOWA CORE STANDARDS FOR HEALTH LITERACY 
Disclaimer: The language provided may not be modified in any way.  
High-school (9 – 12) Details 
Essential Concept and/or Skill: Demonstrate 
functional health literacy skills to obtain, interpret, 
understand and use basic health concepts to 
enhance personal, family, and community health. 
(21.9-12.HL.1)  T
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Use concepts related to health promotion and disease prevention. 
• Predict influence of risk and protective factors.  X X X X X X X  
• Describe the interrelationships of the wellness 
dimensions: physical, emotional, intellectual, 
environmental, social, and spiritual.  
X      X  
• Use knowledge of impact of genetics/family history 
to make informed decisions.  
      X  
• Contribute to personal/family quality of life 
through proper prevention/management of health 
crises, i.e., injury, depression, chronic illness.  
        
• Evaluate the impact of health care access (cost, 
knowledge, insurance, transportation) on health 
status.  
X  X X X X   
• Describe how the prevention and control of health 
problems are influenced by research and medical 
advances.  
       X 
• Describe the historical impact of disease and other 
health problems on contemporary health practices.  
 X  X     
• Explain the impact of personal health behaviors on 
the functioning of body systems.  
X X X X X X X  
• Explain how personal choices impact health 
maintenance and disease prevention.  
X X X X X X X  
• Understand preventive physical and mental health 
measures, including proper diet, nutrition, exercise, 
risk avoidance and stress reduction.  
X X X X X X X  
Analyze influencing factors on health enhancing behaviors. 
• Explain how family, peers, cultural practices and 
attitudes influence health.  
        
• Evaluate the impact of media, technology, research 
and medical advances on health.  
X      X X 
• Understand impact of national and international 
public health and safety issues on personal and 
family health status. 
 X  X X X   
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Iowa Core Standards for Health Literacy (Cont’d)         
Essential Concept and/or Skill: Synthesize 
interactive literacy and social skills to establish 
and monitor personal, family and community 
goals related to all aspects of health. (21.9-
12.HL.2) T
o
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Demonstrate communication skills to enhance health and increase safety. 
• Communicate effectively to enhance health of self 
and others.  
X X X X X X X X 
• Employ effective conflict management strategies. 
Utilize methods of obtaining help for self and offer 
assistance to others.  
        
• Demonstrate ways to communicate care, 
consideration, empathy, and respect for self and 
others.  
        
Advocate for personal, family and community health. 
• Promote health messages to meet health needs of a 
target audience.  
X X X X X X X X 
• Influence and support others to make positive 
health choices.  
X X X X X X X X 
• Collaborate with others to improve family and 
community health.  
X X X X X X X X 
• Employ the effective communication methods to 
accurately express health information and ideas.  
X X X X X X X X 
• Engage in media and legislative advocacy efforts to 
promote positive health for self and others.  
        
• Advocate for healthy, violence-free behaviors by 
using knowledge of the dynamics of power and 
position.  
      X  
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Iowa Core Standards for Health Literacy (Cont’d)         
Essential Concept and/or Skill: Apply critical 
literacy/thinking skills related to personal, family 
and community wellness. (21.9-12.HL.3)  T
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Demonstrate decision-making skills. 
• Evaluate healthy and unhealthy alternatives in 
decision-making.  
 X X X X X X  
• Evaluate effectiveness of health-related decisions.  X X X X X X X  
• Employ ethical practices when making health-
related decisions.  
 X     X  
• Use knowledge of relevant terminology, (i.e., 
deductible, co-pay, catastrophic, coverage) to ask 
questions and make decisions about health 
benefits.  
X X X X X X X X 
• Seek multiple perspectives when asking for 
assistance to make health-related decisions.  
X X X X X X X  
• Consider immediate and long-term impact on 
individual, family, community and environment 
when making health-related decisions.  
X X X X X X X  
Demonstrate goal-setting skills. 
• Evaluate health status and develop goals to 
enhance health.  
X X X X X X X  
• Engage in an ongoing cycle of goal-setting, 
implementation, evaluation and readjustment to 
enhance health status.  
X X X X X X X  
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Iowa Core Standards for Health Literacy (Cont’d)         
Essential Concept and/or Skill: Use media literacy 
skills to analyze media and other influences to 
effectively manage health risk situations and 
advocate for self and others. (21.9-12.HL.4) T
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Analyze the influence of family, peers, health professionals, culture, media, technology, and 
other health factors. 
• Employ appropriate responses to negative and 
positive health influences.  
 X  X X  X  
• Analyze the role of public health policies in 
prevention and maintenance of school and 
community health.  
X      X X 
• Analyze how cultural diversity enriches and 
challenges health behaviors.  
        
• Analyze how information from the community, 
family and peers’ influences health.  
        
• Determine reliability, accuracy, dependability of 
health information sources.  
X X X X X X X X 
• Recognize and reject messages that could lead to 
bullying or violence.  
X      X  
Access valid information, products and services. 
• Evaluate factors that influence selection of health 
products and services.  
X X  X X X X  
• Consider preferred provider status as well as other 
relevant insurance provisions and/or restrictions 
when accessing and choosing professional health 
services.  
        
         
Essential Concept and/or Skill: Demonstrate 
behaviors that foster healthy, active lifestyles for 
individuals and the benefit of society. (21.9-
12.HL.5)  T
o
o
lk
it
 
F
o
o
d
 S
af
et
y
 
F
at
s 
B
ev
er
ag
es
 
P
ro
te
in
 
Sn
ac
k
s 
M
ar
ke
ti
n
g 
C
ar
ee
rs
 
Achieve and maintain health-enhancing level of physical activity. 
• Assess and monitor current physical health to meet 
fitness goals.  
        
• Engage in activities to maintain appropriate levels 
of cardiovascular endurance, muscular, 
strength/flexibility, and body composition. 
        
Practice preventive health behaviors. 
• Engage in appropriate stress-management 
strategies that enhance health.  
        
• Engage in behaviors that promote risk avoidance.          
• Identify factors that influence healthy eating.  X X X X X X X  
• Establish healthy eating behaviors.  X X X X X X X  
• Engage in behaviors that promote positive mental 
and emotional health for the individual, family and 
community.  
      X  
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APPENDIX E: RESULTS OF IOWA EDUCATOR SURVEY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Demographics of surveyed nutrition and health 
educators in Iowa (n=90) 
Educator role* n % 
FCS Teacher 49 54.4 
School nurse 26 28.9 
Coach 12 13.3 
Health Teacher 11 12.2 
PE Teacher 11 12.2 
Other 3 3.3 
Science Teacher 0 0 
Teach Nutrition   
Yes 49 54.4 
Occasionally 37 41.1 
No 3 3.3 
Years Teaching   
1-5 years 19 21.1 
6-10 years 12 13.3 
11-15 years 23 25.6 
16-20 years 10 11.1 
>20 years 26 28.9 
Class Schedule (n=23)   
Traditional 45 min 69 76.7 
Block 90 min 18 20 
Combination of both 3 21.43 
Grade Level   
High-school (9th-12th) 67 74.4 
Middle school (5th-8th) 52 57.8 
*Educators could select multiple options 
List of top five topics of interest for 
nutrition and health educators in 
Iowa 
1 Food safety 
2 MyPlate 
3 Food preparation 
4 Nutrition facts label 
5 Calcium rich foods 
Continuing education format preference for nutrition and health educators in Iowa 
Format 
Very Desirable 
N (%) Somewhat Undesirable 
Face to face statewide meeting (n=86) 15 (16.7%) 47 (52.2%) 24 (26.7%) 
Face to face local workshop 55 (61.1%) 33 (36.7%) 2 (2.2%) 
Iowa communications network (n=84) 9 (10.0%( 33 (36.7%) 42 (46.7%) 
Live webinar (n=87) 20 (22.2%) 45 (50.0%) 22 (24.4%) 
Recorded webinar (n=87) 32 (35.6%) 32 (35.6%) 23 (25.6%) 
Hybrid (online webinar and local 
workshop) (n=86) 29 (32.2%) 40 (44.4%) 17 (18.9%) 
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APPENDIX F: TITLE SLIDES OF LESSON POWERPOINTS® 
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APPENDIX G: OVERVIEW OF LESSON CONCEPTS AND ACTIVITIES 
Class Title Key Concept Activity 
1 Syllabus Day At the completion, students will be able 
to: 
1. Be familiar with terms and tools for 
future lessons (PollEverywhere, 
MyPlate, USDA NDL, TTYP) 
2. Recognize and utilize food/nutrition 
resources (SuperTracker, 24hr recall, 
exchange system, Spend Smart Eat 
Smart) 
3. Identify and discuss the new nutrition 
facts panel 
During this lesson, students 
will: 
1. Create a profile in 
SuperTracker 
2. Access the USDA 
Nutrient Database 
Laboratory 
3. Access Spend Smart Eat 
Smart resources 
4. Compare various 
nutrition facts and 
packaging labels 
2 Food Safety 
Part 1: in the 
kitchen 
Part 2: in 
production 
1. Identify the home as the most 
common site of food contamination 
appropriate/inappropriate  
2. Identify hand washing as the number 
one way to prevent food 
contamination 
3. Identify the four principles (Clean, 
Separate, Cook, Chill) of the FightBac! 
campaign for food safety 
4. Identify the danger zone for food 
safety 
5. Define genetic modification (GM) and 
engineering (GE) 
6. Differentiate between GE and GM 
1. Apply the four food 
safety principles (clean, 
separate, cook, chill) 
while preparing chicken 
salad [Spend Smart Eat 
Smart (SSES)] 
2. Define ways to improve 
personal food safety 
practices 
3. Assess current personal 
hand washing practices 
(using Glo-Germ) 
4. Discuss use of GM foods 
5. Research specific GM 
foods and present 
findings to class 
3 The Facts About 
Fats 
1. Differentiate and identify sources of 
the types of fats (Saturated, MUFAs, 
PUFAs, and Trans) 
2. Explain health implications of each 
type of fat 
3. Modify recipes to use an alternative 
fat source 
4. Estimate dietary intake of different 
types of fats 
1. Modify and prepare a 
recipe replacing fat with 
an alternative 
2. Compare and contrast 
various foods prepared 
with different types of 
fats 
3. Estimate amount and 
sources dietary fat intake 
4. Conduct a sensory 
evaluation; 
share/explain 
substitution methods and 
sensory feedback to the 
class 
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Overview of Lesson Concepts and Activities (Cont’d) 
 Class Title Key Concept Activity 
4 How Sweet It Is! 
Buzzing About 
Beverages 
1. Differentiate between naturally 
occurring and added sugars, and 
artificial sweeteners 
2. Identify primary sources of added 
sugar in diet 
3. Summarize effects of too much 
sugar/sweeteners on disease  
4. Identify added sugars using list of 
ingredients 
5. Examine sugar and caffeine content of 
beverages relative to 
recommendations 
6. Assess benefits and risks of caffeine 
use 
5. Differentiate supplement vs nutrition 
facts labels  
1. Calculate sugar 
consumed in common 
SSBs relative to 
recommended intake 
2. Compare sugar content 
of beverages to popular 
convenience food items 
3. Calculate the cost of 
sugar consumed in 
typical daily diet 
4. Prepare 2 beverages 
(juice, smoothie, spritzer, 
infused water, etc) using 
alternative sweetener  
5. Conduct sensory analysis 
of beverages 
6. Provide recommendation 
and context for select 
beverage use 
5 Protein: A Must 
for Muscle? 
1. Identify the role of protein in overall 
health  
2. Recognize sources of protein in the 
diet 
3. Understand essential amino acids, 
non-essential amino acids, and 
protein quality  
4. Estimate individual protein needs 
and daily protein intake  
5. Differentiate Supplement Facts and 
Nutrition Facts labels 
6. Compare and contrast amino acid 
profile of protein supplement and 
common foods using the USDA 
Nutrient Data Laboratory (USDA 
NDL) 
1. Prepare various kinds of 
hummus 
2. Calculate individual daily 
protein needs and 
estimate daily intake 
3. Examine the amino acid 
profile of common foods 
relative to protein 
supplements using the 
USDA NDL 
4. Evaluate amino acid 
profile of protein 
supplement as compared 
to four common food 
items and present 
findings to the class 
5. Assess quality of 
beverages based on 
ingredients list and 
recommend beverage for 
a specific context (pre- or 
post-workout) 
6. Score food items and 
supplements based on 
calculated protein quality 
(optional) 
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Overview of Lesson Concepts and Activities (Cont’d) 
 Class Title Key Concept Activity 
6 Snack Attack: 
Check Your 
Choices 
1. Identify the nutrients found in snack 
items that are commonly consumed in 
excess among Americans (calories, 
fat, sodium, sugar). 
2. Use the Nutrition Facts label and List 
of Ingredients to evaluate snack food 
items  
3. Compare and contrast nutrition value 
of purchased and prepared snack 
food items using the Nutrition Facts 
label and List of Ingredients 
4. Identify alternative snack foods 
1. Compare and contrast 
Nutrition Facts and 
Ingredient labels of 
popular convenience store 
snack items with easy-to-
prepare, healthier snack 
options 
2. Interpret and summarize 
health quality of pre-made 
vs. homemade snacks 
3. Prepare healthy snacks 
7 Marketing 
Mayhem 
1. Recognize marketing strategies used 
in the food industry 
2. Identify strategies to evaluate health 
claims 
3. Discriminate health claims by 
applying strategies to evaluate health 
claims 
4. Discuss how marketing tactics 
influence eating behaviors 
5. Describe competent eating and 
setting SMART goals 
6. Demonstrate competent eating 
behaviors 
1. Evaluate the validity of 
health messages based on 
nutrition labels 
2. Create a commercial for a 
healthy item OR an 
unhealthy item to assess 
which promotion is 
harder/easier 
3. Critique these and 
existing marketing 
campaigns 
4. Perform a mindful eating 
exercise 
5. Assess personal eating 
competence using Ellyn 
Satter’s ecSI 2.0 model 
6. Compare and contrast 
organic vs traditional 
produce items 
7. Set one SMART goal 
related to increasing 
eating competence 
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Overview of Lesson Concepts and Activities (Cont’d) 
 Class Title Key Concept Activity 
8.1 Careers in Food 
Science and 
Human Nutrition, 
Lesson 1 
1. Distinguish a variety of career 
opportunities in the field of FSHN 
2. Explain the purpose and process of an 
informational interview 
3. Engage in a research project 
1. Research careers in FSHN 
2. Research high-school and 
collegiate curricula required 
for their chosen career, as 
well as identify which 
colleges offer their program 
3. Identify salaries and career 
paths of potential careers 
4. Interact with an industry 
professional in the 
classroom (Q&A) 
5. Conduct an interview with an 
FSHN professional of their 
choice over the course of this 
curriculum 
8.2 Careers in Food 
Science and 
Human Nutrition, 
Lesson 2 
1. Recall a variety of career 
opportunities in the field of FSHN 
2. Discover and disclose professional 
contacts in the field  
3. Determine college/university options 
offering desired major 
1. Present information and 
experiences from 
informational interview 
2. Listen to presentations from 
classmates 
3. Identify collegiate 
coursework (major) necessary 
for career options 
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APPENDIX H: LESSON PLAN THE FACTS ABOUT FATS 
The Facts About Fats 
Duration: 2, 45-minutes or 1, 90-minute session 
LESSON OBJECTIVES: 
 
By the end of the lesson students will be able to: 
1. Differentiate and identify sources of the types of fats (Saturated, MUFAs, PUFAs, 
and Trans) 
2. Explain health implications of each type of fat 
3. Modify and prepare recipes using alternative fat sources 
4. Estimate dietary fat intake using SuperTracker and compare to Dietary Guidelines 
recommendations 
LESSON OUTLINE: 
Part 1: 
5 minute introduction 
40 minutes to prepare reduced fat food item (prepare, bake and clean up) 
 
Part 2: 
10 minutes for sensory evaluation/discussion of Part 1 
20 minute PowerPoint® on topic  
5 minutes on dietary guidelines 
10 minutes to compare SuperTracker reports to dietary guidelines 
 
ACTIVITIES 
Students will: 
1. Modify and prepare a recipe replacing fat with an alternative (applesauce)  
2. Share/explain substitution methods and sensory feedback to the class  
3. Compare and contrast various foods prepared with different types of fats 
4. Use SuperTracker to estimate dietary fat intake 
MATERIALS/EQUIPMENT 
• PowerPoint®  
• Fat substitutes1 
• Various modifiable recipes 
• SuperTracker reports 
• Sensory evaluation worksheets (optional) 
 
 
 
 
 
 
 
                                                      
1 Note that these items are not listed in the grocery list. Options for fat substitutes 
are given in the PowerPoint® and should be chosen and purchased based on class 
discussion and availability. 
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The Facts About Fats 
Duration: 2, 45-minutes or 1, 90-minute session 
• Groceries: 
 
Ingredient Amt Needed Ingredient 
Amt 
Needed 
Butter 2 cups chopped nuts 1 cup 
white sugar 5 cups + 2 Tbsp quick oats 1 2/3 cup 
Eggs 11 whole-wheat flour 1/2 cup 
vanilla extract 3.5 tsp light brown sugar 3/4 cup 
Buttermilk 4 cups ground cinnamon 2 tsp 
all-purpose flour 6.5 cups canola oil 1/2 cup 
baking powder 4.75 tsp grated lemon rind 2 tsp 
baking soda 4 tsp frozen blueberries 2 cups 
cocoa powder 1/2 cup crushed pineapple 20 oz 
Salt 1 tsp   
RESOURCES AND BACKGROUND INFORMATION 
According to the 2015-2020 Dietary Guidelines Scientific Report, saturated fat is 
overconsumed relative to the recommendation of less than 7-10% of total daily calories. 
Males ages 14-18 are consuming about 93 grams of fat daily, (32g as saturated fat), and 
females ages 14-18 are consuming about 68 grams of fat daily, (23g as saturated fat). Both 
age groups are consuming about 33% of daily calories from fat, with about 11% of those 
calories coming from saturated fat.  
Diets high in saturated fat are also typically high in sugar and sodium, consisting of 
foods that are more processed or convenient like competitive foods offered in school 
cafeterias. Consuming too much fat can lead to obesity, heart disease and metabolic 
syndrome. However, there is research to suggest that consuming too little fat also has 
adverse effects. Fat is a rich source of energy and eliminating or replacing high-fat foods can 
cause other dietary deficiencies in protein, vitamins, minerals and essential fatty acids. 
Understanding the types of fatty acids and their effects on the body is crucial to maintaining 
a healthy diet and preventing disease. 
 
Dietary Guidelines Advisory Committee Report. Usual intake distributions by age/gender 
groups: http://health.gov/dietaryguidelines/DGAC-usual0710_set1b-508c.pdf 
Major types of dietary fat and risk of coronary heart disease: 
http://ajcn.nutrition.org/content/89/5/1425.short 
Sources of dietary fat in middle schools: 
http://www.sciencedirect.com/science/article/pii/S0091743502910893 
General information on fatty acids: 
https://en.wikipedia.org/wiki/Fatty_acid 
TAKE HOME TASKS: 
 
• Pick a meal (or a day’s worth of meals!) and use SuperTracker to identify sources and 
amounts of dietary fat. They will have their estimated total fat intake, but they can use 
SuperTracker to identify the types of fat to compare to the Dietary Guidelines 
recommendation. 
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Recipe Cards: 
Recipe: Chocolate Cupcakes 
Prep time: 10 
minutes 
Bake time: 15-17 minutes 
Ingredients: 
1 1/3 cups all-purpose flour 
1/4 teaspoon baking soda 
2 teaspoons baking powder 
3/4 cup unsweetened cocoa 
powder 
1/8 teaspoon salt 
3 tablespoons butter, softened 
1 1/2 cups white sugar 
2 eggs 
3/4 teaspoon vanilla extract 
1 cup milk 
 
 
 
Directions 
1. Preheat oven to 350 
degrees F (175 degrees C). 
Line a muffin pan with 
paper or foil liners. Sift 
together the flour, baking 
powder, baking soda, cocoa 
and salt. Set aside. 
2. In a large bowl, cream 
together the butter and 
sugar until light and fluffy. 
Add the eggs one at a time, 
beating well with each 
addition, then stir in the 
vanilla. Add the flour 
mixture alternately with 
the milk; beat well. Fill the 
muffin cups 3/4 full. 
3. Bake for 15 to 17 minutes 
in the preheated oven, or 
until a toothpick inserted 
into the cake comes out 
clean. Frost with your 
favorite frosting when cool. 
  
 140 
Recipe: Brownies 
Prep time: 10 
minutes 
Bake time: 20-30 minutes 
Ingredients: 
2 cups sugar 
1 cup (2 sticks) butter 
½ cup cocoa powder 
1 teaspoons vanilla extract 
4 eggs 
1-½ cups all-purpose flour 
1/2 teaspoon baking powder 
½ teaspoon salt 
1 cup chopped nuts (optional) 
 
Directions 
1. Heat oven to 350°F. Grease 
13x9x2-inch baking pan. 
2. Melt butter in microwave 
safe bowl. Stir in sugar and 
vanilla. 
3. Add ingredients in order 
listed. 
4. Pour batter into prepared 
pan. Bake 20-30 minutes. 
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Recipe: Blueberry Muffins 
Prep time: 10 minutes Bake time: 20 minutes 
Ingredients: 
1 2/3 cups quick-cooking oats 
3 ounces all-purpose flour (about 2/3 
cup) 
2.33 ounces whole-wheat flour (about 
1/2 cup) 
3/4 cup packed light brown sugar 
2 teaspoons ground cinnamon 
1 teaspoon baking powder 
1 teaspoon baking soda 
3/4 teaspoon salt 
1 1/2 cups low-fat buttermilk 
1/4 cup canola oil 
2 teaspoons grated lemon rind 
2 large eggs 
2 cups frozen blueberries 
2 tablespoons all-purpose flour 
Cooking spray 
2 tablespoons granulated sugar 
Directions 
1. Preheat oven to 400°. 
2. Place oats in a food processor; 
pulse 5 to 6 times or until oats 
resemble coarse meal. Place in a 
large bowl. 
3. Weigh or lightly spoon flours 
into dry measuring cups; level 
with a knife. Add flours and next 
5 ingredients (through salt) to 
oats; stir well. Make a well in 
center of mixture. 
4. Combine buttermilk and next 3 
ingredients (through eggs). Add 
to flour mixture; stir just until 
moist. 
5. Toss berries with 2 tablespoons 
flour, and gently fold into batter. 
Spoon batter into 16 muffin cups 
coated with cooking spray; 
sprinkle 2 tablespoons 
granulated sugar evenly over 
batter. Bake at 400° for 20 
minutes or until muffins spring 
back when touched lightly in 
center. Remove from pans 
immediately; place on a wire 
rack. 
 
NOTE: 
If you do not have buttermilk on hand, 
you can substitute yogurt or make sour 
milk by adding 1 tablespoon lemon juice 
or vinegar to regular milk. Mix 
thoroughly and allow milk to curdle 
before adding to other ingredients. 
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Recipe: Basic Yellow Cake 
Prep time: 10 
minutes 
Bake time: 35-40 minutes 
Ingredients: 
1 cup butter 
2 1/2 cups white sugar 
3 eggs 
1 1/2 teaspoons vanilla extract 
2 1/2 cups buttermilk 
3 3/4 cups all-purpose flour 
2 1/4 teaspoons baking powder 
2 1/2 teaspoons baking soda 
 
Directions 
1. Preheat oven to 350 
degrees F (175 degrees 
C). Grease and flour two 
9x13 inch pans. Sift 
together the flour, baking 
powder and baking soda. 
Set aside. 
2. In a large bowl, cream 
together the butter and 
sugar until light and fluffy. 
Beat in the eggs one at a 
time, then stir in the 
vanilla. Beat in the flour 
mixture alternately with 
the buttermilk, mixing 
just until incorporated. 
Pour batter into prepared 
pans. 
3. Bake in the preheated 
oven for 35-40 minutes, 
or until a toothpick 
inserted into the center of 
the cake comes out clean. 
Allow to cool. 
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Recipe: Nestle Tollhouse Cookies 
Prep time: 10 minutes Bake time: 9-11 minutes 
Ingredients: 
2 1/4 cups all-purpose flour 
1 teaspoon baking soda 
1 teaspoon salt 
1 cup (2 sticks, 1/2 pound) 
butter, softened 
3/4 cup granulated [white] sugar 
3/4 cup packed brown sugar 
1 teaspoon vanilla extract 
2 eggs 
2 cups (12-ounce package) 
NESTLE TOLL HOUSE Semi-Sweet 
Chocolate Morsels 
1 cup chopped nuts (optional) 
 
Directions 
1. Combine flour, baking 
soda and salt in small 
bowl. 
2. Beat butter, granulated 
sugar, brown sugar and 
vanilla in large mixer 
bowl. Add eggs one at a 
time, beating well after 
each addition; gradually 
beat in flour mixture. Stir 
in morsels and nuts. Drop 
by rounded tablespoon 
onto ungreased baking 
sheets. 
3. Bake in preheated 375-
degree [Fahrenheit] oven 
for 9 to 11 minutes or until 
golden brown. Let stand 
for 2 minutes; remove to 
wire racks to cool 
completely. 
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Sensory Evaluation Card: 
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APPENDIX I: SURVEYS 
Educator post-lesson survey – The Facts About Fats 
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Educator Post-Training/Implementation Survey 
ecSI 2.0 
 148 
Cooking Skills  
 149 
Nutrition Self-Efficacy 
Cooking Attitudes 
 150 
Topic Perceptions  
 151 
Student Post-Survey 
ecSI 2.0 
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Parent and Peer Support for Healthy Eating
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Healthy Eating Self-Efficacy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cooking Self-Efficacy  
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Topic Perceptions 
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APPENDIX J: RURAL URBAN CONTINUUM CODES 
 
 
Rural Urban Continuum Codes  
Code Description  
1 Counties in metro areas of 1 million+ population 
Metro* 
 
2 Counties in metro areas of 250,000 to 1 million population 
3 Counties in metro areas of fewer than 250,000 population 
4 Urban population of 20,000+, adjacent to a metro area 
Non-
Metro* 
 
5 Urban population of 20,000+, not adjacent to a metro area 
6 Urban population of 2,500 to 19,999, adjacent to metro area 
7 Urban population of 2,500 to 19,999, not adjacent to a metro area 
8 
Completely rural or <2,500 urban population, adjacent to metro 
area 
9 
Completely rural or <2,500 urban population, not adjacent to 
metro area 
*Metro was referred to as “Urban” and Non-Metro as “Rural” for the purposes of 
this research 
